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Railway Fuel and Traveling Engineers’ 


achin, D. W., Colloidal fuel... 
Olson, Theo., Road foremen belong 
in the саһ.................... 
Reports 
Fuel records and statistics: I. C. C. 
S reports 
Locomotive 
Diesel, Managing the 
Coal- burning, Firing 
Oil-burning, Firing ............. 
Servicing on through runs....... 
Utilization .................... 
Smoke, Black, How to get rid of . 
Train handling, Passenger 
Cordts, B. F. 
Cate oye testing K Y. C. Transit 


sie fe lifting trucks A. 
Cornell, George M. Үт E iv. 
ls SAS EE ME НЫК cance 
Corrosion of underground pipe lines (Na- 
е tional Bureau of Standards)............. 
osts 


Journal box, Hot, by P. J. Hogan (East- 
ern Car Foreman's Assn.).......... 
Labor, and modern tools.............. 


Locomotives, Steam and Diesel, com- 
pared. |. oue cdg edie Sema e 
Locomotive, Steam and Diesel: How 


high a price can we afford to pay?. 
Riders on Diesel locomotives... e 8 
Уке, 


Cotton, 
Location of transformers.............. 
Power line racks.................. 
Counterbalancing 
Research on (Mech. Div) TETEN 


Co р High-speed (A. A. R. report). 
ч 
Articulated DiS lever assembly, Pro- 
posed dvi) er RS tot 
Cable Кы WN. Y. C. Transit 
System) ove se cee me ye ee ehe 


В ing. Mechanical handling of car 
material (Car Dept. Assn. of St. Louis). . 
Crane, Crawler, ramp ( & W.) 
Crane hoist drive, Gen. Elec. Co 
Cranes (see Material handling equipment) 
Crocker-Wheeler vertical drip-proof motors. 
Crosshead, Alligator, and roller- bearing wrist- 
pin arrangement on N. & W. 4-8-4 loco.. 
SUN TT Machining (C. 
Curtis, Chas. Defines Curtis turbine. . 
Cushions, i Goodyear Tire & Rub- 


ber Co. 
Cushioning device (Glide-Ride air cylinder), 
Hanna Engineering Works 
Cutting, Metal, machine, Racine Tool & Ma- 
chine Со. 


* Illustrated article; § editorial; 


551* 


Cutting tools, Modern, Influence of (L. M. 
A) Ahr es Rer V Pa eh Rp Een 
Cutting, Torch 
ile! emotive side rods, Bariunı 


Boiler questions and an- 
127, 168, 211, 263, 302,* 
400° 441°, 
Vapor, method, for cleaning 
ООВ уусу Ккк pero Ae E DER P Ue 
Delaware & Hudsoi 
Boiler, Welded (M. B, M. А.).. Su 
Oils, Car, and cut journals, by W. 
Ditmore 
Shon, € Car, facilities at Oneonta by Dun- 


Davies, G. M., 
swers ..32, 72*, 


Degreasing, 


Stall, Car- -body straightening........... 
Delaware, Lackawanna & Western, Diesel 
shop crew at Scranton................ 
Demagnetizers for cutting tools (С. E.)..... 
Denver & Rio, Grande Western, Telephone 


booth wal 
DeVilbiss Co., Spray gun for cleaning op- 
@Табопа a ce eee vere ires 
Die head, Six chaser, Landis Machine Co.. 
Diesel engine 
Compression tester, Kiene Diesel Acces- 


sories, Inc. ....................... 
Cooling system (R. F. & T. E. o 
Lubricating oil system (К. F. A E. 
Nozzle mec d 


Repair, by P. Н. Hatch........... 
Diesel locomotives (see Locomotives, Dies) 
Diesel instruction car (Southern) 
Diesel pperations displace coal............. 
Ditmore, G. W., Some car oils are not too 
Dollies, Wheel-transfer (Nor. Pac.)........ 
Door jig, Special, for riveting work........ 
Dow Corning Corp. 

Silicone insulating varnish 

Silicone insulating resins.............. 
Drabelle, John M 

Power line гасКз..................... 

Pump, Reciprocating, control. 
реш. Вац ‘bearing, Portable, Black & Decker 
Drills (see Machine tools) 

Driving boxes (see Boxes, Driving) 

Duer, John V. B., receives Stevens award.. 

Duff Norton Mfg. Co., Motor attachments 
for jacka 12... 0. e e eR Y 

Dunbar, W. R., Improving car shop facilities 

Eastern Car Foremen's Assn. 
Dynamometer car tests modernized 4-6-2 loco- 

motives (Alton) 


Eastern Car Foreman's Assn. (see Clubs and 
Associations) 
Edna Brass Co., Type J locomotive injector 
Efficiency in shop operation. T" 
Eksergian, Rupen, D; г receives Levy medal 
Electrical consulting d partment (see Con- 
sulting Department, Electrical) 
Electrical developments, Postwar........... 
Electrical windings (see Motor ET 8) 
Electric circuits, Grounding, by D. D. Ewing 
Electric Service Mfg. Co. 
Armature banding machine............ 
Armature machine, Heavy-duty........ 
Headlights, Flush t 
Electrification, Thirty years of, on Swedish 
State Rys. 
Electrification $0 years old d 
Electrode holder (see Welding equipment) | 
Electronic Laboratories 
Fluorescent lighting, 25-cycle 
Fluorescent lighting for cars, bx William 
Garstang 
Embrittlement in boilers.................. 
Enginehouse lighting (see Lighting) 
Engines, Diesel (sce Diesel engines) 
Engine terminal 
Facilities for Diesel-electric locomotives, 
. Н. Hate 
Facilities for Diesel locomotive mainte- 
nance (B. & O. 
Equipment 
1944 installations .... 
Orders and inquiries 
Erie 
Carts, Car-oil and banding 
Sand-handling plant, Automatic, at 
ie Nel ОТЕЛЕ ERE UR T CO RUN 


Explosions, ACA "Bureau of "Locomotive In- 


spection oin oe ohne ROS SR а б 


135* 


117$ 


Е 
Fabricating locomotive and саг 
welding (Sou. Рас.).................... 
Faisal Locomotive firebox, by D. R. Carse 
Fansteel Metallurgical "Corp,  Hard-facing 
alloy (Fanweld) 


parts by 


Federal Communications Commission (see 
Government) 

Federal Telephone & Radio Corp., Cathodic 
protection rectifiers .................... 

Feedwater, Boiler, Treating......... ex 


Filter, Air, cleaner, Turco Products, Inc... 
Firebox (see Locomotive firebox) 
Firing sab burning locomotives (К. F. & T. 


Fittings, Flared tube, Grinnell Со......... 
Кошеде locomotive parts (L. M. 
Fletcher, R. V., A. A. R. research head... 
Flues, Cinder с cutting of (M. . A. 
Flues, finder cutting in, by E. E. Owens 
Fluorescent lighting (see е jy ee 
Foremen (see Personnel) 


Forging locomotive parts (L. M. А.) .. 
Franklin eerie! Supply Co., p ЕЛ 

booster CE OSES ae ee EV PER E 
Fredky, 


Dal А for lights 
Power line racks 
Transformers, Location of.. 

Front-end, Locomotive, arrangemen А Ameri: 
F сап Welding & Mfg. С 
uel 


Coal E 
Li hite yas as locomotive fuel (R. F. & 
Powdered, research, Bituminous Coal 
Research, Inc. 
Report on (К. Е. & Т. 
ME Standardization F d F. & T. 


Conservation don'ts (R. F. & T. E. А.) 

Records and statistics: I. C. C. OS ге 
ports (R & T. 

STRUD. of f a Diesel locomotive (В. F. & 


Fulmer, C. Allen Co. 

Cylinder honing machine............. 
Lapping machine, Piston-ring.... 
Fulton Sylphon Co., Control panel for heat- 
ing and air conditioning (S. 
MD OON B aeo shop (G. 


G 


Garber, Otis Alpha (Mo. Pac.). 
Garstang, William Rus Fluorescent lighting 
for cars 


Mech. pi 

Gearshift drives for machine tools, Chicago 
Railroad Supply Co. 

Generator, Diesel-driven, at Silvis (C. R. I. 


General Electric Co. 
. C. test sets, Portable.......... 
Arc welding, Safety in, by R. F. Wyer. 
Crane hoist Ягіуе.................... 
Demagnetizers for cutting tools....... К 
Electrode, Arc-welding 
* Fluorescent lamp, Low-brightness 
Fluorescent lamps, Slimline Mazda..... 
Inspection plate, Ground glass........ 
Motor starter with interlock........... 
Turbine-electric locomotive 
Waste disposal drum................-- 
Gentillini, C., Rewinding traction armatures 
ASI OE EO. в cen ees 4*, 
Germicidal lamp, American Sterlizer Co.. 
Germicidal lamps (U ) 
Germany: Repaired condensing and non-con- 
densing locomotives 
Gibson, D. L. 
Cleaning electrical windings.. NE 
Insulating varnish test report.......... 
Gisholt Machine Co., Saddle type turret 
athe |... hee ior es SR 
Glass, Ground, inspection plate (G. E.).... 
Goodyear Tire Rubber Co., Airfoam 
cushions. c or ep ue жа жуа ode 
Gorham Tool Co., Grinder for contour tools 
Government 
Federal Communications Commission. 
Radio channels for train communica- 
im Wy TENE ‚ 173, 2528, 
Radio, Train, Proposed rules and Teg- 
ulations for ; 
Train communication, Status of.....- 
Interstate Commerce Comraission 
Brake, Power, order................ 


t communication; t short non-illustrated article. 


RAILWAY MECHANICAL ENGINEER—1945 


(v. rnment— (Continued) 


Interstate Commerce Commission— (Continucd) 


Bureau of Locomotive Inspection 
Boilers, Welded ................. 
Верогб ew ies Les 112°, 

Bureau of Safety annual report...... 

Bureau of Transport nomics 
Diesel operations displace coal..... 
Fuel records and statistics: OS form 

revisions eee dE dod ee eee Б 

Tank car regulations, Modifications 

of (Mech. Div.) 

. Train performance data 
U. S. Army 

Locomotives, Russian, Assembling, at 
Portland, Ore. 

716th defended by Carl В. Gray, Jr. 

753rd Ry. Battalion rebuilds Italian 
Railroad System 
Wreck-train activities in Iran........ 
. War Production Board, Transportation 
Equip. Div., George M. Cornell ap- 
peinted director ................... 
Carl R., Jr., Defends the 716th Ry. 
;«rating Battalion 
tee EN СОУС» їп driving-box bearings, by 
rease reclamation (С. G. М). 
теп Bay & Western 

Carburizing furnace at Green Bay 

Crane, Crawler, ramp 

sanding facilities at Green Ba 

Truck, in dra d 

mne e, №. ad ine Traction armatures 


ЧО: "E È Association work (M. B. 
v der for contour tools, Gorham Tool Co.. 
r, Cylinder-joint, k. J. McQuade Co. 
ng machines (see Machine tools) 
ing wheels, Diamond, T K. Smit & 
Suns. Co 
mcckanical assns. OS eee 
2571. Bacon Mig. С Cos Pipe insulation of 
Firerglas and asbestos.................. 
"H 
elen Kent Mfg. Co., Vibration mount 
ига Engineering Works, Glide-Ride air 
ТУПОЕ S es sei eerie ea к» теа 4008 
коле Mtg- Co 
Chock, agnetic, with laminated top 
plate 2.22. eis re Sid быка eset pera 
Grinder, Surface, Duplex rotary....... 
ward University, Measuring chair..... 
a. P. H., Diesel, repair facilities. ..1, 55, 
iran, Assembling narrow-gauge cars..... 
a sights, Flush type, Electric Service Mfg. 
кет, C. L., Testing freight-car trucks for 
Ea speed service (Eastern Car Fore- 
E5218: SSR). conposita eR a а Саба 
o-z, Car: Temperature zoning, Vapor 
Car Heating Co. ...................... 
ЕА control panel, Fulton-Sylphon Co. 
° treating locomotive parts (L. M. O. A.) 
Jesbua, Iron orks, Vertical 'drip- 
Жш ОГГЕ aD aces perci b are 
- В. С.. Suggestions for 1946 associa- 
: s fing. Co., Self-leveling sling..... 
rv 201. Wakefield Company, Chair for de- 
tering coach-seat dimensions.......... 


tie}, A E. Characteristics of car journal 
a ў 


Jemal, Hot, costs (Eastern Car Fore- 


man's Assn.) ........ see ee eee 
tt Draft-gear, Malabar Machine Co... . 
(7-74 devices 


for нше locomotive 


f (A. T. & S. БУ... isi eine es 
T Poen holder............ 

e ., Wheel shop rations on 

y an td (Southern & Southwestern 
CIN, ‚ president Valve Mígrs, Assn. 


t-ra machine, Cylinder, C. Allen Fulmer 


Measuring 
расне 


(see Locomotive 
(N. Ү. С. Transit 


ъ res (see Boxes, 

M Jerome C., 
SVP P. 

B "MBMA 

л, W. 3 

Е “West. Elec. 


1) 
onored by I. M. E. 
Fd and seal welding stay- 


4151 


414* 


179* 
55* 


01* 


413 


34* 
509 


4* 


473 
462* 


364 


415f 


Ilinois Central—(Continued) 
Repair stand, Freon iopnptessor eben ay 
Reverse shafts, А Applying ЖОККО 
Trolley crossings, Two-voltage......... 
Washers, Fiber, Cutting.............. 
Water gh atment, Savings fected 


CER HE Ry. 
Ilinois Railway Eque, Co., Draft-key re- 
tainer 
Illumination (see Lighting) 
Indicating control instruments, Air-operated, 
Bristol Co. 
Injectors, Exhaust-steam, Use of 
Injector, Locomotive, Type J, Edna Brass Co. 
Inspection, Car and Locomotive (see Car or 
Locomotive inspection) 
Inspection, journal box (A. А. R.) 
Inspection plate, Ground glass (G. E) тысы 
Inspection unit, Magnetic, Magnaflux Corp. 
Inspectors, Freight-car: Selection of cars for 
loading (С. D. О. A. 
Inspector’s, Car, problems, by George Scha: 
deff (Northwest Carmen’s Assn.)...... 
Instruction car, Diesel (Southern). . 
Instruction car, Western Maryland 
Insulating materials, Silicone (A. I. E. E.).. 
Insulating varnish (see Varnish) 
Insulation, Quilted, for refrigerator cars, 
Charles Lachman Co. .................. 
Insulation, Pipe, Fiberglas and asbestos, 
Gustin-Bacon Mfg. Co. 
Interchange rules (see Rules of Interchange) 
Insulating resins, Silicone, Dow Corning 
OTi Бшге ил еу за PE ceed на 
International Nickel Co., FP and eal 
welding of staybolts, by F uston. 
Iran, Wreck-train operations in 
Italian Railroad system rebuilt by 753га Ry. 
Battalion 


Jacka, Met days 
8. Motor attachments for, Duff Norton 
EK. Co. I EL ua oe ae wate Resale 
acks (sce. Material Handling uipment) 
ennings, Resistance welding....... 
ohnson, Ralph 13 Test plant tests Penn. T-1 
locomotive (N. 'Y. R. R. Club) 
Jones, B , Journal bearing reduces waste 
а РАН d hot boxes (N. Y. №. Н. & Н.) 
Јопез & ачап Steel Corp., High-tensile 


steel (Очасоюу) а de ЖАМАК Ж 
ones, Н. емне shop layout...... 
ones Motorola Co indicators. . 
ohnson, J ol. 
Distinguished service letter from White 
оцЗе ыз а Ne ЛЧ 
Message to Coordinated Mechanical 


Johnston Wa ne A., Railroads in and for 
America estern Ry. ub 

Joshua Hendy Iron М.С Protected type 
motor 

Em bearings (see Bearings, Journal) 


ournal boxes (see Boxes, Jou: 
ournals, Car-wheel, Cleaning (B. & O.).. 
ournals, Cut, Responsibility forc cc. 


K 


Kahler, William H., Enginehouse lighting.. 

Kansas City Southern, nductive type train 
communication ......................... 

Kansas Industrial Research Commission, 
Tests of colloidal fuel (R. F. & T. E. A.) 


Kansas State College, olloidal fuel tests 
xt Ful Mose cis rane bees 
сода insulating materials (А. І. 
Silicone lubricants (А. 1. Е. Е. re 


E. E. 
d qne m ‘Tools E puces 


Kare Charles, ao ., Geared-turbine locomotive 
pper formance mo ds eae 
eys, A. Proper loading of freight cars 
(Eastern Car Poreman's A ssn.) 2 
Keyser, рана лг, air condition- 
ing (Southern and Southwestern Ry. Club) 


Kiene Diesel Accessories, Inc., Compression 

tester for Diesel епвіпез................. 

Kline, Lawrence, Ji elected president of Ma- 

terial Handling J пзйїше................ 

Klystron radio t Sperry Gyroscope Co.... 
L 

Labor, Mechanical, conditions critical...... 


Laboratory, Radio, car, Aireon Mfg. Corp... 
Laboratory, Rolling, for testing train com- 
munication (С. 
Lachman, Charles, кы 
ү rie! сатз 
Lamps (see Lighting equipment) 
Transportation Committee, A. I. EN 
Lape Tans? traction armatures....... E 
Landis Machine Co., Six-chaser die head. . 
Landis Tool Co., Diesel engine crankshaft 
grinder 
Lapping machine, Piston-ring, C. Allen Ful- 
mer Со. 


Т ыйл insulation for 


ПСЕ Se ht tn n n ng 


133° 
134 


180* 
2541 
150* 
2514 
243* 
459* 


137 
545* 
251 
Sel! 
453* 
413 
403 
460* 


549* 
547" 


Lathe chuck steady rest (Southern) ........ 444* 
Lathes (see Machine Tools 
Lehigh & New England, Wheel track at Pen р 
Argyle n Hn 305 
Lighting 
Enginehouse ........................+ 204§ 
Enginehouse, by William Н. Kahler.. 221 
Enginehouse vs. building design....... 298§ 
Fluorescent 
Ballasts for, American Transformer 555° 
For cars by William W. Garstang.. . 6085 
Coach, Can, Pac. ................. 225° 
Office (C. of N. 7.)............... 318 
Slimline Mazda, Gen. Elec. Со...... 42 
25-cycle, Electronic Laboratories...... 59 
Good, requires real engineering........ nn 
Head-end (C. of N. 7Ј.).............. 358. 
Shop, Diesel-electric, at “Marion (Erie).. 385 
Lighting equipment 
Cold cathod, Sylvania Electric Product, E 
Fluorescent, Low-brightness, Gen. 

Elec. Co... 554 
Germicidal, American Sterilizer Co.. 87* 
Germicidal (U. P.) ................ 133 
Power-measurement, Sylvania Electric А 

Products, Inc... 459 

Motor-alternator for passenger cars, 
Westinghouse Elec. Corp. ........... 414 

Lights, Sodium, at ade crossings (Niagara 
Function Rwy. Co)... eee eee eee 40. 
Lights, Steel or wad posts for......... ee 410 
Li hts, Train козе, Mars Signal- rie a 


po пе А сешегз................ 33° 
Littelfuse Inc., Switch breaker........... 319 
Loading rules 
Changes dix d sed (C. D. О. Л.).. 486* 
iure [M í ech iv. ds iniu SUAE 336 
ing O МЕ t cars, roper, y 
Keys. (Eastern Car Foreman's Assn.).192, 251§ 
Locomotive 
tomic? .................. rte 463t 
Boilers (see Boilers, Locomotive) : 
Construction (Mech. Div.) ....... 336 
Controls, Developments in, by A. S. a 
Benton 0... 373 
Counterbalancing (see Counter-balancing) 
Diesel-electric 
Assignments (Southern) ............ 88 
Cost of гїйегз.................--.. 298 
Costs compared with steam........... 352 
Inspection facilities, by P. H. Hatch. 1 
Maintenance . 
At Atlanta (Southern) 218 
At Marion (Erie).. 386 
Electrical ........ 
Facilities at ys 
house 


Facilities by P. 
Maintenance schedules (L. 


MAP Xm 513 
Horsepower distribution OE E 137 
Managing the (К. F. & E. А.).... 498° 
Number in зегуїсёз. aE 463 
Performance and geared-turbine steam, 

by Charles Kerr, Jr............... 150 
Servicing, by P. Н. Hatch........... 1 
Standardization (Mech. Div.)....... 337 
Tonnage, Temperature and, by J. W. " 

Teker 312 

ater, 

МРТ 31° 
Firebox 

(BMA) 61° 
Firebox, aw (Mech: Div.)... 337° 

iring (See Firing 
Front-end arrangement, Amweld, Amer- n 

ican Welding & M 206—052 958 
Horsepower needed Е handle: freight n 

trains at various speeda on level track 151 
Inspection report (Bureau of o- 

tive Inspection) ............... 112*, 117$ 
Inspection schedules, Diesel-electric loco- 

motive (L. М. O. А.).............. 615. 
Internal combustion 'and steam (Russia) 432 
Maintenance 

Costs, Steam and Diesel, compared 352$ 

Planned, pays buge dividends (R. 

ET EAJ ove ee 505 

Operation: How to get rid of smoke, 

black, (R. Е. & T. E. А.)......... 504 
Performance " 

Alton modernized 4-6-2.............. 15 

Data, Bureau of Transport Economics 273f 

Norfolk & Western, Class J and Class 

K CUPS ERIT nant Gen V aad 238*, 2524 
Penn. T-1 test-plant tests, by Ralph E 

Johnson ........ RES НА э. -279% 
Wartime lessons and future ........ 2528 

Repairs (see Repairs, Locomotive) 

Servicing, Through-run, by E. G. San- š 
ders (R. F. & T. E. A.)........... 29 

Steam, evolution ........ vrbe en ics 439$ 

Throttle control, Pneumatic, by A. S. 
Benton 2:29 ag Se widens 375* 

Turbine . 
Curtis, defined, by Chas. G. Curtis. 158} 
рена (С. 'Е..В Babcock & Wilcox gor 
Geared steam, by edes Kerr, Jr.. 150* 
Geared turbine, b * s Newton and 

W. A. Br n п enn) ......... 95* 
1.. М. S., Ьу W. Т. Hoecker....... 159$ 


* Illustrated article; $ editorial; ¢ communication; t short non-illustrated article. 


6 


Locomotive— (Continued) 
Turbine— (Continued) 
Penn: S-2 and 6,000-hp. Diesel elec., 
pared 
Stam Characteri 
Kerr, Jr. 
TAE reciprocating, by M. ne 
ype of, needed... cue 
Usati, Report on (R. F. & T. E. 


Locomotives 

| i N: (Class L1).......... 

ЕР € = "P. (Class K-68-B, mod- 
КЕЛУ ш HEP 249, 

4-6-2, modernized (Alio 

4-8-2, C. К. I. 

ernized) 


-4 
C. R. I. & P. (Classes R-67 and E 
БР Br modernized) 2 226 


Mm 4000, mod- 


N. (Class S-la Alco)... 

N. H ¥ (Class J Co. shops).. Base 
Diesel-electric 

2,000-hp. (Baldwin- Westinghouse) . 


4, "000. hp. road (Baldwin- Westinghouse) 
Shay, (Western Maryland-Lima).. 
Turbine, Steam 
C. & О. (pro 
Pennsylvania 


land, ine (U. ian Атту).............. 
London & & North caine Class L1 locomo- 


tive, by W T. Hoecker 
Loudspeaker, Altec Lansing Corp. 
ux carer for wrecking она (С. of 


e abatement 
Lubricants, Silicone (A. I. E. E. 
Liha en oil A a on a Diesel engine 


Lubrication 
And bearing refinements, Magnus Metal 
Car and locomotive (Mech. Div)... 


milling 
Lug, Connector, О. Z. Electrical Mfg. Co... . 
Lumber Car, Treated (Wood ape 
Lumber, Sawing, at the storage ‘pile (South. 
ern) 
Luminaires for enginehouses (Westinghouse 
Elec. Corp.) 


Machine. operation data—Locomotive parts 
(L. M. O. A. 
Machinery, Wheel shop, inadequate 


Machines, New, Value of, in the small shop. 


Machine Tools 
Boring Mill, Push-button controlled, Cin- 
cinnati Planer Со................... 
Drill, Radial, with spindle drive, i 
Tool Works Со................. 

Grinder 

Car-wheel, Improved (A. C. Е.)..:... 
i cosas crankshaft, . Landis Tool 
For sharpening long taps, Edward 
Blake Co. .............. esse 
Surface, Duplex rotary, Hanchett Mfg. 


Lathe 
Semi RR American Tool Works 


New, Getting output from............. 
Press, Hydraulic, 75-ton portable, K. R. 
Wilson ........................... 
Sawing machine, Hack, Roll stroke, 
Armstrong-Blum Mfg. Co........... 


Saw, Metal cutting, Peerless Machine 


CO cio ea RO E rer Spes CER 
Shears, Plate, Cincinnati Shaper Co.. 
Machining Diesel car and power unit axles 
(С; R.I & Р) a cis eo di ышы 
Machining multiple-bearing crossheads (C. 
Magnaflux Corp. 
Inspection unit, Magnetic.............. 
Magnaflux unit, Railroad.............. 
Magnet, Sweeping (C. M. St. P. & P.).... 
Magnetic j straight edge for flame cutting, 
B.S. Wi Со rs ree улу Sis nile Lois 
Magnus Metal Corp., Lubrication and bearing 
refinements ........................+.. 
Maintenance, Locomotive (see Locomotive 
Maintenance) 


Malabar Machine Co., Draft iet hoist..... 
Mandrel, Tire-turning (С. С. А? 
Marlite interior paneling, Marsh all Prod- 
ucts, Inc 
М 


Sie Light ree ee et c 


nelin 
Master Boiler ‘Makers’ Assn, (see Co-ordi- 
nated Mechanical Assns.) 
Material Handling Institute, 
Kline elected president.............. 
Material AN WI stations at Chicago shops 


But o 
Mechanical handling of car material, by 
J. T. Cranke (Car Dept. Assn. of 
SU LO. ces uei Же Sete d 
Safe methods of, by Н. H. Thomas.. 
Material handling equipment 
Crane, Mast, with 38-ft. sing for han- 
dling car wheels (C. M. P. & P). 
Cranes for handling car ERN by J. 
Г, Cranke (Car Dept. Assn. 'of St. 
ht фонга, Pneumatic (Ill. Cent.).. 
ack, Pit, for compressing spring rigging 


(Southern) 
Servicing, at Oneonta (О. & Н 
Material DET RM ere (Mech. Div.). 
Foreman's responsibility n acci- 
е prevention (L. M. Pee ee 
McQuade, Co., Cylinder-j oint grinder. 
Measuring Rh, Heywood-Wakefield Co.... 
Metal-cutting machine, Hydraulic, Racine 
Tool & Machine Со... ................. 
Metallizing Engineering Co., Metal spray gun 
for heavy duty operation................ 
Mexican Rys., Welding on, by J. W. Boyd . 
Mita Ra Қамау Service (see Government— 


Milling aching 
Crank-pin (Nor. Рас.)................ 
Bench, Benchmaster Mfg. Co........ 
Miller Waste Mills, Inc., [енп box pack- 
ing waste 
Minneapolis & St. 
box cars 
Minneapolis, St. Paul & Sault Ste. Marie, 
Counterbalance tests (A. A. R. report).. 
Missouri Расе; Otis Alpha Garber........ 
Mitchell, Я 


Shop, stc incita Р 
Monroe Auto Equipment Со. 
Shock absorber for freight cars........ 
Shock absorbers, Hydraulic............ 
Morris, J. E., Temperature control on pass- 
ee cay (Southern and Southwestern 
ч 


Silicone lubricants (А. I. E. Е.)..... 
Motive power пеейз....................... 
Motor alternator for passenger cars, West- 

inghouse Electric Corp. ................. 
Motor armatures (see Armatures) 
Motor failures,  Diesel-electric locomotive 
389$, 
Motor generator set, Truck-mounted, for sup- 
plying 32-volt d. с. power to locomotives in 
erecting shop (Union Рас.).............. 
Motor mounts for machine tools.......... j 
Motor, Protected type, Joshua Hendy Iron 
Woo rks 22cm tia rU er ee he AA 
Motor starter with interlock, General Electric 
Motors, Traction, Load testing (U. P.)..... 
Motors, Vertical drip-proof, Crocker-Wheeler 
Motor windings, Electrical, Cleaning, by D. 
L, Gibsot e aê e RR a e 
Mt. Vernon Car Mfg. Co., Aluminum-alloy 
box Cats эз 9 tenis KED жа 
Movie: “The Modern Coal-Burning Steam 
Locomotive” (N. & W.) 


National Bureau of Standards, Corrosion of 
underground pipe lines.................. 
National Electric Coil Co., Rewinding trac- 
tion armatures .................... 354*, 
National Malleable & Steel Castings Co., 
Journal-box lid with dirt-deflecting strip.. 
National Rys. of Mexico, Manual on welding 
and cutting ргосевзев................... 
Navy Seabee battalion assembles narrow- 
gauge cars at Намаіі................... 
Newton, J. S., Geared turbine locomotive 
(Pennsylvania) 95* 
New York Central 
Boiler, Welded, to replace riveted type 
on 4-6-4 їосото{йуе.................. 
Flues and tubes, ch by S. E. 
Wentz (M. B. 
Locomotive, 4-8-4 Miclavs S-la).. 
Reverse-shaft trunnions, Renewing hots aes 


o , 


319* 
260* 


557* 
87 
557* 


137 
208* 
208* 
2974 


213° 
522 


161* 


403* 
459* 
400* 
*160 
1591 


$33 


594* 
439$ 
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New York Central (Continued) 
Supervisore, Selecting and Lae by 
Mitchell (М. . A. 
New York City Transit System 
Coupler cable testing (A. 
ose, Air, inspection................. 
In; place. dipping and baking field coils 
Сога): а E e 
Sling for lifting trucks (A. I. E. E.).. 
New York, New Haven & Hartford 
Diesel’ repair facilities, by Р. Н. 
AER ick ae eb as Ê ols 1, 55, 
Electrification 50 years old.......... 
Journal bearing that reduces waste grabs 


and hot boxes, by B. R. Jones and 
P. J. Hogan.............00...... 
Journal, Hot, costs, J. Hogan 


(Eastern Car Beme s ET 
Radio, Train, tests ........ 
New York Railroad Club (see Clubs and 
Assns.) 


at 
Norfo 


& Western 
motive performance, Cl id 
Class K compared ....... Е 2, 38" 
Ze 


Locomotives, 4-8-4 (Class J) ... 
Movie: “The Modern Coal- Burning 


Steam Locomotive” 
Northern Pacific 


8 AN оа work, by E. L. Grimm (M. 


Centering device for locomotive cylinders 

Drop table, 150-ton (Whiting Corp.) . 

Machining shoes and wedges, Levels for 

Milling machines, Crank-pin........... 

Pedestal caps, Device fo closing Toco: 
motive E ver ESR 
Associations) 

Northwest Locomotive Assn. (see Clubs and 
Associations) 

Nut latch; die steel, Tinnerman Products, 


O 
О (Southern) и. Reclaiming, Diesel-engine 
Oil Саг journal, Characteristics of, by A; 


Oil in boiler water. 


Oils, Car and yt journals, by G 
more (b. & B. VE ASAP aad 
son, T 1 
cab’ (R. F. & a BA EE 
Owens, Е. E 
Cinder cutting (M. E М. А.)..... 154, 


Washing flues (M. B 
О. 2. Electrical Mfg. Co., 


Р 
Packing waste, Journal-box, Miller Waste 
Mills, Inc. зз. gas neon hows eatin р: 


Paint: Protective coati f 
walls, Detrex “Co ing, for spray. booth 


Panel Freight-car ( С. 
е 


Connector lug.. 


AD ese 


D. О. 
Panel, st, for checking Diesel electric loco- 
motive control circuits (U. P.)........... 
Paneling, Interior, Marlite, Marsh Wall 
Products, Inc 


Parker-Kalon Corp., Patch bolts........... 
Parmelee, Dr. Julius H., appointed to War 

Manpower Commission ................. 
Partington, James, Welded locomotive boilers 
Patents on colloidal fuel (R. F. & T. E. A.) 
Peerless Machine Co., Metal cutting saw... 
Pelley, J. J., 1944 Transportation records. 


Pennsylvania 
oon 50 years old............. 
Locomotiv: 
Geared. ‘turbine, by J. S. Newton and 
W. A. Brecht ................ 9$*, 


Steam turbine 6-8-6 type ............ 
Steam turbine (Triplex, Class 5-2)... 
T-1, tests, by Ralph P. Johnson..... 
Turbine (Class S-2), performance..... 
Welding locomotive wheel centers. ..... 


Performance, Locomotive (see Locomotive 
performance) 
Personnel 
Apprentices, Boilermaker Training, by 
В. M. Brown (M. B. M. А.)........ 
Foremen s responsibilities, Symposium on 
(M. B. М. A.J)... 
Foreman’ s responsibility in accident pre- 
vention, by R. McLean.......... 


Foremen, Road, belong in the cab Бу 
Theo. Olson (R. F. & T. E. A.) 
Supervisors, Selecting and training, by 

F. K. Mitchell (M. B. M. А.)....... 
Supervisor, Shop, Meetings, Value of 
Eastern Car Foreman’s Assn.) 
Phelps, J. R., Holding locomotive parts for 
ining .................+;.55.5;11 
Pickett & ci, Slide rule with Decimal 
point locator ............. n 0 át 8 


* Illustrated article; $ editorial; $ communication; f short non-illustrated article. 


M 
2 


ое 


4 


оњ 


ю nes, Underground, Corrosion of (Na- 
tral Bureau of Standards)............. 
torg & Midway Coal Mining Cor, Tests 
A calnadal fuel (К. Е. & T ig 

wee Lr Baggage cars (Southern Ry., 
lk mentes E CAMS EE ele Grease Sa ecd Ж 
cator for irtegular shapes, Thomas 
T3 CEL o SESE E 
Movable, "with shelves, for parts 
Н cls for repairing Diesel-electric loco- 
poses (B. О. 

ws, Beier, 


Fusible and drop type 
‘setting machines, Canadian National 
Igoraphs$ aac aie rer pps аа Sed 
fs. Steel or wood, for lights.. 

васт developments ............. 

t distribution. system at Stevens «C. 
wet, Electric, lines: Cross-arms or secon- 
еу TAaCckS. ар co et 

ect plant, Diesel, Stationary, at Silvis 
(Cl Re 1 & P). vv. : 

wer SUP for passenger cars (West. E. 


& CEI MES e ES DH ues Cpe Ste 
coal, W. A., Treating boiler feedwater 
CASTE. |S SEA dee S ie TR eh t vs 


«al Products Co., Metal parts cleaning 
INCHING: ж. Shes аа АЫ Vaca тА 
e VE electrostatic filters, by W. M. 
E Elec. & Mfg. Co.)..... 
e» (see. Machine Tools) 

~ure vessels, Fabricating, 
my B.M A) sers eise 

*. Samuel C., appointed engineer of tests, 
A Mfgrs. Chilled Car Wheels .. 136, 
ws for labor and materials (Mech. Div.) 
ic address system for directing wrecking 
j erations обуу Wee ek 
: W. ‚ Telephone tests on D. & К. 


by welding 


Camp for handling steel sheets 
Cater-key puller .................... 
\ Маде control relay for a. c. welders.. 
Wrench, Ratchet coupling............. 
е University 
Corrosion rate of steels in contact with 
EERE те. а M one жаза кзн GEA Bel vee 4 
Research, Car, program discussed. 


R 


terse та & Machine Co., Metal-cutting 


» Her checking device..... ........ 
а ation units: General-purpose, Wilson En- 
Е veering 
ace (бее Communications) 

a.” ads commended by President Truman. 
& "ads in and for America, by Wayne A. 
J *nston. (Western Ry. Club) ROREM 
з aay Fuel and Traveling Engineers’ Assn. 
ixe Coordinated Mechanical Assns.) 
a.aay Mechanical Engineer, Distinguished 
xe letter from White Н 
Risa Orerating Battalion, 716th, defended 
tr Carl R. Gray, }т................... 
acme Machinery Co., Welding positioner 

wg 
pw draft gears and couplers on a pit 
ack 


tr; 

Warer. Chemically treated, for Diesel loco- 

poli. d ED 
waver buggy, Two-wheel (Pull..Std.)...... 
ematen 

Car repair material (Mech. Div.)..... 
* Grease (С. С. Уї.)................... 

Lubricating oil, Diesel-engine (Southern) 
ers, Cathodic protection, Federal Tele- 
tre & Radio Corp. 


. Car, 


material reclamation (Mech. 


j 


р Car, track with concrete runways at 
ven (C. С. Wi)... cece 
bera”. Car 
Paforder situation .................. 
Passenger, Welding in (C. D. O. 
Straightening car bodies (D. & 
Tirk, Speed up .................... 
Tack (Sun Oil Poo) ОТОУ 
Fer airs, Locomotive, 
Diesel-electric, Facilities for, by P. Н. 
Hatch 


li stand, Freon compressor (111. Cen.) 
ch 
Саг, program discussed at Purdue....... 
t 6 cal 1. project, Bituminous Coal Research, 
i Cieralancing (ech. Div) 71112 
DU EU. ian Расібс.......... 


ific 
saening darin 1944 (Mech Div.) 
тет, Бен. Illinois Дат Equip. 


iis Metals Co., numine Hn 


Cost of, on Diesel locomotives. ... 


$. 
8 
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175 
585 
53* 


* Illustrated article; $ editorial; 


Ripley, C. T., Wheels for postwar railroad 


service (Car Foremen’s с 9: Chi- 
CARO) / 1s ces v parse et ET ЕУ ...1186, 
Rivet holes, Маїсһіпё..................... 


Rivet, Self-plugging, 

Riveting position, 
bash) 

Root, J. J., Tank cars ^ wartime service 
(Car Dept. Assn. of St. L.) 

Ross & White Co., Blackhall car washer. 

Rules of Interchange; Arbitration Committee 
report (Mech. 

Russian internal combustion and steam loco- 
motives: AAIE EAS eae Le 

Russian locomotives, Assembling, at Portland, 
Ore. (U. S. Атту).................... 

Rust inhibitors, Carbozite Corp. .......... 

Rustless Iron & Steel Corp., Torch cutting 
of stainless steels .. 


Cherry Rivet Co...... 
ar-side, at Decatur (Wa- 


Safety 
Don’ ts (R. F. & T. E. А.) 
ime and locomotive work (L. M. О. 


Knows no compromise........ 
Report, Bureau of Safety .. 
Shop and enginehouse, Promoting (L. 


M. O. A) 
Safety Car Htg. & Ltg. Co., Air conditioning 
passenger cars, by W. Keyser 
St. Louis-San Francisco, Superheater-unit 
testing device ......................... 
Sand drying at Oelwein (С. G. W.) vu 
Sanders, E. G., Servicing locomotives on 
through runs (RF&TEA) ..... ....... 
Sand-handling plant, Automatic, at Marion 
фк. ЖИККЕ veia 
Sanding facilities at Green Bay (G. B. * 


Sand, Injecting, into oil-burning firehoxes 
Savings, Water treatment (М. В. М. лу 
» 


Saw. (see Machine Tools) 

E lumber at the storage pile (South. 

Shadeff, George, Car inspector's problems 
(Northwest Carmen's Assn.)............. 

Scudder, Charles M., Fabricating pressure 
vessels by welding (М. В. М. A.) 

Seabee battalion assemblies narrow-gauge cars 
at Hawaii. „шыг ove оран oed , 

Seaboard Air Line, Heating and air condi. 
tioning^ control panel ulton  Sylphon 

Seat cushions, Airfoam, Goodyear Tire & 
Rubber Co. ....5.5. she esre 

Seat dimensions, Coach, Standard (Mech. 

IV MMC TEE 
Servicing locomotives (see Locomotive, Serv- 


g) 

716th Railway Operating Battalion defended 

by Carl R. Gray, Jr.. 
Shay locomotive (West. Md.).. 
Shears (see Machine tools) 
Shears, Vertical bar, Open-end, Thomas Ma- 

chine Mfg. Co. 
Sherman, L. B. 

president dies 
Shock absorber, 


uipment Co. 
she absorbers, 
Equip. Co. 


Shop, Car: Erection lines for the fabrication 
о gondolas at Milwaukee (C. M. St. P. 


Simmons-Boardman vice- 
Freight-car, Monroe Auto 


Hydraul ic, Monroe Auto 


Shop craft unions ask 36-hr. week........ 
эор; Electrical, Diesel, at Atlanta (South- 


ЗЕРИН ИЕ 218*, 
Shop kinks 
Car 
Brake beam assembler and tester 
(Southern) ...................... 


Buggy, Two-wheel, for reaming under. 

frames (Pull..Std.) .............. 
Cart, Banding (Erie).............. 
Cart, Car oil (Erie)................ 
Clamps for handling steel sheets (Pull- 

man-Std.) .......... ea eia eae 
Cotter-key puller (Pull.St.) ........ 
Door jig, Special, for riveting work.. 
Gauge, Clearance, Side-bearing....... 
Jack, Journal, Pneumatic (Ill. Cent.) 
Jack, Pit, for compressing spring rig- 

ging (Southern) 


Riveting position, Car-side, (Wabash) 


Straightener, Car-side (Wabash)..... 

Straightening stall at Oneonta (D. 

Truck, i ai (G. B. & W.). 

Wheel car and w eer dollies (Nor. 
Pac.) ......... EARNER dhe wile leew Shere 

Electric 
Fuse contact cleaning tool.......... 
Circuit, Locomotive, tester, Portable 


(Union Pac.) ................... 
Skid, Motor, adjustable (C. 


546* 


Shop kinks— (Continued) 
Electric— (Continued) 


Sling for lifting trucks (N. Y 
Transit System) ....... 
Welders, Jeep-mounted . 


Wire for fishing condu 
Thomas Trail ................... 
Locomotive 
Bushings, Triple e ne 
(Southern) ...................... 


ing ооп ne Т. & S. 


Jig for machining driving “boxes 
(Southern) ...................... 
Levels for setting u Shoes and wedges 
for mac ining C ig Sir e aia 


Pant ) ot 
Platform, Movable, with shelves for 
parts and tools for (Peo) Diesel- 


Sering rest M lathe “chucks (South- 
ern) 


Wagon for removing cinders dis- 


rS] from boiler water (M. B. 


Shen, Wheel 
Operations on Ilinois Central, by F J 
Holsinger ......................... 
Practices, by Dunbar (Eastern Car 
Foremen's Assn.) ................. 
Shops, Locomotive 
& N. W. material От stations 
‘at Chicago Doe RE AE 


Hatch 
Experimental, 
M itchell 


о. . 

Silicone 
Insulating resins, Dow Corning Corp.... 
Insulating varnish, Dow Corning Corp.. 
Insulation A I. ' 


Sa M of үш and flues (М. В. MAS: 
Slide iule with decimal point locatari Pickett 


Sing J. K, & s 


Ny 


74° 
69° 


300* 


69* 


440* 
443° 
300* 


Brake beam assembler and tester..... 
Bushings, Triple valve, Honing. 
Diesel locomotive assignments. 
Driving boxes, Machining.... à 
Instruction, Diesel, саг............... 
Jack, Pit, for compressing spring rigging 
Oil, Diesel engine, Reclaiming......... 
Sawing lumber at the storage pile...... 
Shop, Electrical, for Diesels at AT 

218°, 


Steady rest for lathe chucks.. 
Superheater unit tester...... 
Toolhoiders for machining 


motive 


part 
Trestles, Shop, at Birmingham........ 
Southern Pacific 


. M. Brown (M. B. 


Apprentices, Boilermaker Training, by 
МА M 


Fabricating locomotive and car parts by. 
welding at Sacramento........... » 


2 


t communication; t short non-illustrated article. 
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Southern Railway of England, Plastics in 


baggage cars ........................... 53 
Spanish train with low center of A Жы $t 
Specifications, Material (Mech. Div.)...... 339 

Speed indicators, Jones когон „.... 558° 
Sperry Gyroscope Со. ystron radio tube. 545° 
Spraragen, W., Wading.” Research Council 

director .... 20* 
Spray g gun for cleaning operations, DeViibiss 5i 
Spray in, Metal, for heavy duty operation, 

Metallizing Engineering Co. EIN 16* 
Springs, Freight-car truck, American Steel 

Foundries о vare raya horn rn 201* 
Springs, Locomotive, Truck “for applying 

abash) Уе. жыка Da Ra 598* 
Stafford, D. E., Rewinding traction arma- 

tures (А. I. Е. Е.).............. 403% 
Standard Railway i. Co., Box-car ends! 557* 
Standard Stoker ectional stoker grate 412* 
Standards, Lighting—Steel or wood?..... 10* 
Starting trains without shocks (R. F. & T. š 

ROSSER et SESE wee 06 
Staybolts, Laying out, in “door sheets: ..... 302* 
Staybolts Seal weldin SP and fitting of, by 
Huston (MBMA).... ........... 64* 
Steady rest for lathe eai (Southern)... 444* 
Steam separator system for eliminating boiler 
HORT by Arthur Williams (A. S. 9* 
"PDT 4 
SHARE js, Over-fire (R. F. & T. E. А.) 504 

Steam “jenny ” for cleaning motors........ 541° 
Stearns Magnetic Mfg. Co. Magnet, Sweep- 37 
suf allotments for passenger-car......... 43 

teel, Сор. Теп, те ten years’ service in В. 


& LE. 62a08:2. 2... ec a e tr vis 
Steel, 


Strain-gauge, —Baldwin-Southw: 
s stration ..... HOURS t E 
trainer, non-clogging, for machine tools, 
Strainer Products Corp.......... .....- 552* 
Strainer ucts Corp., Non-clogging 
strainer for machine tools............... 552* 
Substation at Stevens (C. & О.)......... 606* 
Suggestion systems, Employee tL. М. О. 
re e P ME Pan YER E pe ee 518 
Sun Oil Co., Tank car repairs............. 26* 
Superheater Co. 
Carry-over from poilers, by Arthur Wil- 
liams (A. EO eer 49° 
Discharge E ` Automatic, in steam 
dryer system ...................... 461° 
Superheater unit tester (Southern) ......... 7° 
оа. -unit testing device (St. L 
By) eee eee noc USERS 596* 
S. M. эъ, Grease grooves in driving-box 
bearings . ......... uid e e e ata Yin later b dn 599* 
Supervisors (see Personnel 
Swedish State Railways, irty years elce- 
trification оЁ........................... 360° 
Switch breaker, Littelfuse Inc............. 319° 
Sylvania Electric Products, Inc. 
Lamp, Cold cathode. ................. 555° 
рз, Power-measurement .......... 459° 
Syphons furnished complete with crown 
sheet .......... P PED A EA 168 
T 
Table, Drop, 150-ton (Whiting Corp.)...... 135* 
Tachometer, Precision, James G. Biddle Co. 46'* 
Tangential, Dryer, for illuminating carry-over 
in boilers (A. S. M. E) ...... 49* 
Teker, J. W., Temperature and Diescl-elec- 
tric locomotive tonnage ................. 312 
Telephone (sée Communication) 
Telephone operators on trains need no 
licenses euer eve за to ДУ rl Ei Dag 452 
Television bands (see Communication, train) 
Temperature and Diesel.electric locomotive 
tonnage, by J. W. Teker ................ 312* 
Temperature control on passenger cars, by 
. E. Morris (Southern and Southwestern j 
y. Club) os eos tas iu p Luis TES te 44 
Temperature zoning; Vapor Car Heating Co. 413 
Tender deck height ....................... 263 
Terminals, Engine (see Engine terminals) 
Test_car, Train communication (C, R. I. 
ОТАР е re ree 453° 
Testing 
Coupler cable (N. Y. C. Transit 
System): 2..2. уке Ie Уй кА citi 83* 
Load, traction motors (U. P.) 543° 
Pistons of AB brakes (Reading) 164* 
Testing devices 
C., Portable, Gen. Elec. Со. ........ 227* 
Ground resistance, Associated Research, 256% 
AXI see PALL Ine A ИНН es ey 8 
Hydrostatic, for superheater units 
(Southern) ....................... 71* 
Panel for checking Diesel.electric loco- 
motive control circuits (U. P.) ...... 545* 
Superheater-unit (St. L.S, F.) ........ 596* 


* Illustrated article; § editorial; 


Tests 

Colloidal fuel, at Kags State College 

Counterbalance, High-speed (A. А. К. 
report) 

Dynamomėter, of modernized 4-6-2 loco- 
motives (Alton 

Foaming solutions, 
Williams (A. S. 

Freight-car trucks for high-speed service, 
by С. Heater (Eastern Car Fore- 
man's Assn.) 


: Pier. ‘by Arthur 


Penn. T3, e | ца T 


Ten ere “in aiid ae 
nels (С. М. St. 
Trück, Pas Passenger, High- HUP (C. M. St. 


D. L. Gibson 


Varnish, Insulating, by 
d C. H. Braithwaite 
Thomas "Machine Mfg. Co. 
Plate Duplicator for irregular shapes .. 
Vertical Bar, Shears, Open-end 
Thomas, H. H., Safe methods of handling 
heavy material (L. M. A.) 
Thompson-Gibbs Electric Welding Co., Flue 
Welder oeei kee буу а euet ee deer Sa 
Throat sheets, Cracked ................... 
Throttle (see Locomotive throttle) 
Tinnerman Products, Inc., Spring-steel speed- 
nut-Iatch. woven ne eie ey Seater 
Tire-turning mandrel (C. G. W.) 
Tongs for И von brazing coil terminals 
(West. Co) iR 
тойа» for machining locomotive parts 
Southern) еони 
Tools, Modern, and labor costs 
Tools with clamped-in tips, Kennametal, Inc. 
Track, Effect of counterbalancing on (A. A. 
R. report) nd ж aN Cae T 
Traction armatures (see Armatures, Trac- 
tion 
Traffic, Freight, 1944 ton-miles of 
Trail, Thomas, Wire for fishing conduit runs 
Train communication (see Communication, 


rain) 
Tram handling, Passenger (R. F. & T. E. 


тай lighting (see Lighting) 
Trains, High-speed Spanish, with low center 
of gravity 
Transformers, Platforms or vaults for .... 
Trestles, Shop, at Birmingham (Southern). . 
Trolley crossings, Two voltage (Ill. Cen.).. 
Trucks, Car 
Freight, Testing, for high-speed service, 
by eater (Eastern Car Fore- 
man’s Assn.) 
Passenger, Glide-ride air cylinder for, 
P Hanna Engineering ко EX 
assenger, High-speed, by ystrom 
(C. M. St. P. & P) .............. 
Truck, Lift, with lifting "fork for applying 
locomotive. driving springs (Wabash) .. 
Truck, Lift, for car wheels, Baker- Raulang 


Tracks | ended Эке ` (Mech. 


Trucks, Shop (see Shop kinks) 

Truman, President, commends the railroads 

тане Reverse- shaft, Renewing (N. Y. 

Tube sheets, Front, Renewal of 
Tubes, Cinder cutting of (M. B. M. A.) 154, 

Turbine locomotive (see Locomotive) 

Turco Products, Inc., Air filter cleaner .... 

T-Z Railway Equipment Co., Quick-acting 
blower valve .......................... 


U. S. Army (see Government) 
Union Pacific 
Cinder cutting in tubes and flues, by 
E. E. Owens (M. M. A.) . 154, 
Circuit, Locomotive, n Portable .. 
Lamps, Germicidal 
Motors, Traction, Load testing 
Test panel, for checking Diesel.electric 
locomotive control circuits 
Unions, Shop craft, ask 36-hr. week .. 
Weigh bar for armature banding 


у 


Valve, Blower, Quick-acting, T-Z Railway 
Equipment Co, 

Valve, Discharge, Automatic, in steam dryer 
system, Superheater Co. 

Valve Manufacturers Assn., W. B. 
president 

Valve setting, Locomotive 

Valves, Brake-pipe vent, 
O. A. 


H olton, 


Repairing (L. M. 
Vapor Car Heating Co. f 

Temperature control on passenger cars, 

by J. E. Morris 


t communication; 


195* 


244 


Vapor Car Heating Co.— (Continued) 
Temperature zoning 
Varnish, Insulating, impregnating stands for 
motor field coils (N. C. Transit Sys: 


Varnish те 

and С. Н. А 
Vibration mount, Hamilton Kent Mfg. Co. 
Vibration recorder, Westinghouse Elec. Com 
Vista-dome car (C. B. & 378*, 


Ww 


Wabash 
Flues, Leaking, cause l comotive failurcs 
Lifting device, Car side 
Riveting position, Car-side, at Decatur . 
Straightener, Car-side, at Decatur 
Truck with lifting fork for applying lo- 

comotive springs 

Wagon for removing к cindera discharged from 

boiler water (M. . А.) 

Walt Wyre 

A Scrappy Job 
A Vacation_ for 


Low High Line ......... ooo 
Over the hill with a Diesel ........- 57, 
Test run sending к, Re 
Warping in flame cutting plate for feedwater 
pump brackets ........ eso n 
War Production Board (see Government) 


Washers, Car 
Blackhall (Ross & уме Со.) 
Portable 


Waste 1 pL (Floyd Bliven-G. E) 
Waste grabs 
reduces, by пі 
Water, Cooling, 
Diesel locomotives adding) 
Waren ОБА). for Diesel engines (К. F. 


Water, Locomotive, level, Determinin ОЗА 
Water treatment benefits ( 


Webb, R. G., Emergency brake торе 
(Northwest. Locomotive Assoc.) 
Weigh bar for armature banding (Union 


sure 


Welding 

Arc. Metallic, Fabricating pressure 
vessels, by Chas: M. Scudder and John 
J. Chyle (M. М. Ad eene 
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It isn't often that you can buy the 
highest quality at lowest cost... 
but that’s exactly what happens 
when you order Byers Staybolt 
Iron. Byers Staybolt Iron is the 
finest wrought iron that man can 
produce and money can buy. The 
fact that it has now been used on 70 
railroads is the best possible guar- 
antee of its serviceability. And the 
savings, which in many reported 
‘instances run as high as $60.00 a 
ton, make an impressive total. 
The lower cost of Byers Staybolt 
Iron is made possible by the effi- 
cient production methods used. 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron is duplicatgd in Byers Forging 
Billets—also at a material saving. They are 
produced in round, squaré or rectangular 
sections, under ASTM-A-73 and AAR-M-307 
Specifications. Ё 
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The quality of the material comes 
from continuous control of every 
step in manufacture, and tremen- 
dous reductions. All material is 
twice piled, with full length slabs. 
Blooms with an original cross sec- 
tion of 57,600 square inches are 
rolled and combined, and finally 
reduced to a section of less than 
l-square inch. This procedure 
gives more uniform slag distribu- 
tion than is obtainable by any 
other means. 


A good index to the uniformity 
of Byers Staybolt Iron is provided 


CORROSION COSTS YOU MORE THAN WROUGHT 


by the experience of a large stay- 
bolt manufacturer. In fabricating 
over 500,000 pounds of Byers 
Staybolt Iron, less than .6% was 
rejected for quality reasons. 

Byers Staybolt Iron conforms to 
all requirements of AAR-and ASTM 
specifications. It is available 
through your staybolt manufac- 
turer, or for use in your own shops. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco. 
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Diesel Repair Facilities” 


Ozcar, Diesel-electric locomotives were purchased 
and applied to railroad work more or less as individual 
units and not as classes of motive power superseding the 
existing types. Hence their servicing, inspection and re- 
pairs were on a special basis and handled by special 
crews. Reliance in large degree was placed on the manu- 
facturers as to methods, tools and materials to be used as 
well as for general supervision. The entire application 
had an experimental air about it so that such items as per- 
manent organizations, adequate stores, effective facilities, 
etc., were given little attention beyond the requirements 
ior day-by-day operation. Such things as long-term 
maintenance programs and backshop repairs or over- 
hauls were hardly considered. In short, the new loco- 
motives were superimposed on the existing motive power 
picture and left to prove their worth. They were fortu- 
nate indeed if they arrived on a railroad having had ex- 
perience with gas-electric rail cars or electric locomotives; 
particularly the latter, since basically Diesel-electric loco- 
ae are electric locomotives with self-contained power 
nts. 

This state of affairs lasted only during the early stages 
of Diesel-electric application. As soon as any railroad ac- 
quired an appreciable number of Diesel-electric locomo- 
tives, the necessities of servicing and maintenance facil- 
ities became important for the very sufficient reason that 
the railroad could not afford to waste valuable service 
hours which could be saved by an investment in such 
facilities, 

To cite an example, it was no longer economical to 
have a fleet of Diesel switchers meet highway tank 
wagons for fueling, though this could be tolerated when 
necessary where one or two locomotives were involved. 
Terminal fuel and associated facilities were required and 
were quickly installed. 


Locomotive Terminals 


Regarding facilities for running and backshop repairs, 
much the same situation prevailed. At first, existing facil- 
ities, whether suitable or not for Diesel-electric locomo- 
tives were used with the addition of the bare necessities. 
Then as additional units of this type were purchased, it 
become necessary to furnish efficient means for maintain- 
ing the locomotives as Diesel-electric locomotives and 
not as adjuncts of other types of equipment. 

_ The following, therefore, outlines the more important 
items of facilities and methods used for maintaining Diesel- 
electric locomotives at locomotive terminals and at back- 
shops. There are two classes of work to be done at loco- 
motive terminals. One is routine servicing, the other is 
L саса mechanical superintendent, New York, New Haven Hartford, 
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пайа for Diesel locomotives "The second and third articles will aperat 


in subsequent issues will discuss, respectively, engine and mechanical 
equipment repairs, and electrical repairs. 
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By P. H. Hatcht 


The character of repair shops 
for railroads operating this 
type of power depends on the 
number and type of units and 
the road's maintenance policy 


regular or periodic attention. Included in the first is 
fueling, watering, sanding, addition of lubrication oil, 
I. C. C. daily inspection and general check of condition - 
of Diesel-engine or engines, electrical equipment, mechan- 
ical parts, air brakes, safety appliances, etc., all of which 
is necessary to release the locomotive for its next run in 
road service or tour of duty in switching service. In- 
cluded in the second is periodic inspection and mainte- 
nance, I. C. C. monthly and annual inspections, and all 
repairs or replacements of parts required as the result 
of continued operation or failures in service. 

The principal facilities required for routine servicing 
consist of fuel oil storage and disbursing equipment, 
water filling connections, sand towers, lubricating-oil 
storage, heating and disbursing equipment, . source of 
steam for keeping locomotives from freezing in winter 


.weather or for thawing purposes, a pit or pits suitably - 


lighted for running-gear and underneath inspection and, 
last but not least, a shed, house ог- covered area where 
this work can be done protected from the weather. This 
latter provision is, of course, not an absolute requirement 
but it will go far toward increasing the efficiency of the 
forces handling locomotives for turnarounds. 


Inspection and Maintenance Facilities 


The principal facilities required for regular inspection 
and maintenance include a suitable building accessible 
both by rail and street or highway, tracks with deep, well- 
drained and well-lighted pits, traveling crane, jib cranes, 
drop table, locomotive hoist or high-speed power jacks 
for trucks and wheel changes, wheel lathe, wheel press, 
small machine shop including toolroom and containing 
such items as lathe, drill press, milling machine, grinding 
wheel, cylinder-head valve seat and valve grinder, etc., 
electrical repair room including simple electrical testing 
equipment as, for example, high potential test outfit, 
Megger tester, ohmmeter, bell box, etc., combined air- 
brake and piping room including facilities for air-brake 
apparatus testing and repair, also nozzle or injector testing 
outfit and means for mounting and driving Diesel-engine 
governors for adjustment, simple sheet-metal tools and 
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electric and acetylene welding equipment. Other facil- 
ities should possibly include a few items of blacksmith 
equipment, lubricating-oil reclaiming apparatus, locomo- 
tive washing provisions, battery-charging equipment, in- 
cluding charging lines and outlets, ample provision for 
storing and disbursing spare parts and the usual offices, 
locker rooms, showers and toilet facilities for the con- 
venience of personnel. 

The foregoing is based on the complete facilities re- 
quired for a large Diesel-electric locomotive terminal, 
assuming that there is nothing to start with and every- 
thing is installed new. In nearly all cases, railroads have 
available in or around existing terminals or shops more 
or less of the equipment listed and it is a problem of re- 
grouping or rearranging such items of these facilities as 
are necessary, or else of sending the locomotives to dif- 
ferent nearby points for the work required. While this 
latter is often the procedure, it is frequently not the 
most efficient and in many cases money and time might 
be saved by the installation of a terminal exclusively for 
Diesel-electric motive power. 

Taking up various items one by one, the following 
general factors should be considered in planning such 
a terminal: 


THE BUILDING 


It should be well ventilated, arranged to take full 
advantage of daylight without the glare of direct sunlight, 
and should be well lighted at night with a minimum of 
shadow. It must be designed for the headroom required 
for cranes or hoists and, if at all possible, should have 
tracks running through it and not stub-ended so equip- 


ment does not have to be jockeyed around to accommo- ` 


date incoming and outgoing moves. The necessary out- 
lets or connections for portable lights, welders, air, etc.. 
should be provided and the interior should be adequately 
and uniformly heated in winter. If Diesel engines are to 
be run indoors, suitable roof ventilation or smoke jacks 
should be installed. 

As mentioned previously, track pits should be deep, 
well drained and well lighted; the depth should be 54 in. 
to 60 in. from the top of the rail. It is also desirable at 
least at some tracks to drop the floor level along the pits 
and run the rails on I beams or wood stringers from 12 
in. to 15 in. above the floor to facilitate truck work, 
changing of brake shoes and general accessibility of the 
under part of the locomotives at the sides. Incidentally, 
it is far preferable to have a pit deeper than actually 


‚ necessary at all times for it is always possible to provide 


boxes or staging to stand on if required to reach certain 
parts of the locomotives. A pit which is too shallow is a 
constant source of annoyance and an invitation to 
inefficiency. i 


HOISTING AND LIFTING EQUIPMENT 


An overhead crane of moderate capacity is very con- 
venient for lifting items of equipment on the locomotives 
out through the roof, as for example, cylinder heads, 
pistons, liners, blowers, super-chargers, compressors, elec- 
trical apparatus, etc., but by reason of additional head- 
room and structural supports required may increase the 


‘building cost materially. Probably the best and most 


economical scheme is a series of jib cranes located in 
various places throughout the shop. The principal re- 
strictions involved with jib cranes is a limited area of 
coverage and a limited lifting capacity. This is usually 
in the neighborhood of three to four tons maximum. A 
compromise between an overhead crane and a battery of 
jib cranes might be a floor-controlled monorail hoist. 


2 


For the larger job of removing trucks from under 
locomotives several methods are available. One is over- 
head cranes and another is a locomotive hoist for lifting 
the locomotive so either or both trucks can be rolled out. 
This is usually an expensive installation though it is a 
time saver if both trucks have to be removed at the 
some time. In this connection some railroads have con- 
verted existing hoists formerly used for steam locomotives 
so they can be used for Diesel-electric locomotives by re- 
moving the cross members and installing special brackets 
on each side. : 

A variation of this same method is power-operated 
jacks with a suitable foundation on which they can be 
placed to lift the locomotive. This is probably the least 
expensive method but it is subject to the inherent limita- 
tions of jacking and supporting when heavy weights and 
fairly appreciable heights are involved. 

Probably the best all-around arrangement if an en-. 
tirely new installation is to be made is a drop table large | 
enough to accommodate a complete truck and arranged 
to. serve two or more tracks. This results in maximum 
flexibility, is comparatively reasonable in cost and does 
not involve building complications. If desirable, by a 
suitable cradle arrangement it can be used for removal of 
a single wheel-and-axle assembly or a wheel-and-axle 
assembly including a traction motor. 


MACHINE SHOP 


Aside from the usual quota of machine tools of (ће 
type already mentioned the most important single item 
is a wheel lathe of such size and capacity that it can 
accommodate a complete wheel, axle, gear and roller- · 
bearing assembly to keep dismantling to a minimum. A | 
wheel press, in addition, will permit changing as well as | 
turning wheels so all of the necessary wheel work may | 


be concentrated at the one point. 


ELECTRICAL REPAIR ROOM í 

This should consist principally of a clean, dry room. 
with work benches, vises, shelves, etc., for making simple | 
repairs and adjustments to locomotive electrical equip- · 
ment. Usually the most satisfactory results are obtained 
by outright replacement of integral items such as re-: 
versers, contactors, relays, resistors and small auxiliary 
motors, but circumstances sometimes necessitate repair 
of the item involved rather than replacement. In such 
an event a suitable electrical shop is a requirement. In 
addition to the conventional testing equipment already 
noted, it may be found desirable to include a small motor- 
generator set for furnishing d.c. power at various voltages 
for relay and regulator testing. 

In the event that train-control or cab-signal equipment 
is used on the locomotive, the necessary maintenance and 
testing facilities should be added. 


Атк-ВкАКЕ AND PIPING Коом 


This can combine the usual tools and facilities needed 
for repairs and testing of air-brake equipment with the 
few items necessary for steam, air, water and oil line 
repairs on locomotives. It has been found logical also 
to include certain specialized Diesel engine accessory re- 
pairs with air-brake work so that the air-brake room 
should also contain facilities for fuel-injection equipment 
cleaning and testing and for Diesel-engine governor over- 
haul and testing. It should be emphasized here that re- 
pairs to fuel-injection equipment—pumps and nozzles as 
separate items or combined as injectors, so-called—are 
not recommended except with special equipment and 
highly-trained personnel. Usually the manufacturer is 
in better position to handle anything beyond cleaning 
and testing of apparatus of this nature. 
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SHEET METAL, WELDING AND BLACKSMITH FACILITIES 


Tools required for sheet-metal repairs are only those 
necessary for minor repair work on the locomotives, in- 
cluding maintenance of water and oil radiators. 

Equipment for electric welding, either in the form of 
one or more portable welders or a stationary welding set 
with a number of outlets around the shop is a highly 
important item for a Diesel-electric locomotive repair 
point. Equally so are means for acetylene welding and 
burning and in this case portable outlets are convenient. 

As to blacksmith facilities, these can be made as simple 
as desired since the acetylene torch can be made to do 
for most bending and straightening of a minor nature 
such as work on handholes, steps, brackets, clamps, 
brake-rigging parts, etc. : 

Several anvils and means for heating such locomotive 
parts, in many cases, however, may be of considerable 
assistance. 


LUBRICATING OIL RECLAIMER 


For Diesel-electric operation on any large scale, re- 
clamation of lubricating oils is highly important since it 
permits reconditioning of Diesel engine crankcase oil to 
the equivalent of new oil and at a fraction of the cost. 
The reclaimer thus prevents waste and provides the 
maximum of utilization of the oil. In connection with 
the reclaimer a system of storage tanks for new and re- 
claimed oil with pump and heating provisions should 
be installed. 

Incidentally, a viscosity measuring device for field 
determination of this important quality of crankcase oil 
is very useful in ascertaining quickly and easily in ad- 
vance of a regular laboratory analysis whether the crank- 
case oil in an engine should be drained immediately or 
is satisfactory to continue in service until the locomotive 
is next in the shop. 


WasHING MACHINE 


Since provision must be made for exterior washing of 
Diesel-electric locomotives, particularly those used in road 
service, a washing machine is worth considering if the 
number of locomotives justifies it. In any event, a loca- 
tion for washing by machine or manual means must be 
provided with water supply and adequate drainage. In 
connection with the general subject of washing, means 
should also be provided for tanks or vats for removing 
carbon, oil or grease from Diesel engine and locomotive 
parts. 


BATTERY CHARGING EQUIPMENT 


This is necessary to take care of batteries coming in 
on locomotives which by reason of characteristics of 
service or failure of locomotive charging equipment are 
in need of charging. Hence, the facilities at the repair 
point should be capable of high-rate charging for short 
periods or low-rate charging for long periods, the former 
being used to bring back discharged batteries, quickly and 
x latter to equalize gravity by means of an extended 
charge. 


STOREHOUSE AND STORES 


As in the case of the main shop building, the location 
of the storehouse facilities should be accessible for both 
rail and highway deliveries of shipments and provision 
should be made for proper and convenient storage of 
large as well as small parts. There is no single facility 
which can be provided that will do more to assist gener- 
ally in efficient repair work on Diesel-electric equipment 
than a well arranged storehouse with adequate stores. 
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Two Schools of Thought on General Repairs 


There are today two schools of thought concerning the 
necessity for so-called back shopping of Diesel-electric 
locomotives, or in other words, for general repairs to this 
type of motive power. There are those who maintain 
that by progressive or distributed use of unit replacement 
during the life of the locomotives, the need for back shop- 
ping can be eliminated together with the excess out-of- 
service time and expense that may be involved in back- 
shop repairs. There are others who believe that an inte- 
grated system of general repairs at definite periods is 
desirable, which points to the need for а backshop 
program, | 

While the answer to the question depends primarily 
on locomotive design and arrangement, and on the policy 
of the individual railroads, there are certain general fac- 
tors which apply to either system. 

The first and foremost of these is that from time to 
time in the life of any Diesel-electric locomotive certain 
apparatus will require major repairs or replacements be- 
yond the normal routine of current maintenance. For 
example, Diesel engine ‘crankshafts will have to be re- 
conditioned or renewed occasionally and this will require - 
either engine replacement or engine dismantling and re- 
building. Similarly, main generators and traction motors 
will require dipping and baking at certain intervals, de- 
pending on service, also renewal of commutators and re- 
winding. Most repairs of this nature require special 
facilities which, on account of their size and expense, are 
usually concentrated at one or two points on a railroad. 
Hence, either the locomotives must be moved to these 
points or else the integral items of equipment must be 
sent there and others installed in the locomotives where 
they are customarily maintained which may entail extra 


‚ forces and equipment. 


A second factor is that a railroad may desire to install 
a Diesel locomotive repair shop at a terminal combining 
both terminal and general repair facilities. This, of 
course, depends on the geographical and operating char- 
acteristics of the railroad involved. . 

A third factor is the extent to which some railroads 


. already have shops equipped with facilities of the general 


type required for Diesel-electric locomotives. Cases in 
point are those railroads which already are maintaining 
electric locomotives or multiple-unit equipment. 

A fourth factor is dependence on the manufacturers 
for replacement or reconditioning of major items of 
equipment. Here again geographical and policy consid- 
erations apply. 


In Event of Extensive Repairs 


For that class or repairs, therefore, that are heavier 
and more extensive than the regular inspection and main- 
tenance and whieh a railroad desires to undertake with- 
out particular reliance on the manufacturers, there are 
two choices available: 

(a) Start out new and install the necessary plant and 
equipment in which case the shop and facilities described 
under the heading “Locomotive Terminals" need only be 
enlarged to the extent necessary to include the additional 
tools and equipment ; 

(b) Equip existing shop or shops to handle the work 
by installing what additional tools and equipment are not 
already available. 


LirriNG FACILITIES FOR THE GENERAL REPAIR SHOP 


In the following such additional tools and equipment 
will be briefly described and comments included as to 
their application under either alternate. 


For better flexibility in use of shop space, overhead 
cranes for lifting and moving locomotive cabs are desir- 
able though, if the number of locomotives involved is 
small, a locomotive hoist or a drop table can be made 
to serve. In the case of the new shop, the addition of 
overhead cranes would eliminate the necessity for other 
means for handling truck removals and would, in addi- 
tion, provide for lifting out Diesel engines or Diesel en- 
gine generator sets. As for existing shops, these are 
usually equipped with overhead cranes and nothing addi- 
tional would be required. 

While. on the subject of lifting apparatus, the liberal 
use of jib cranes strategically located throughout the shop 
area is recommended to take care of various classes of 
work requiring more or less continual light lifting atten- 
tion in order to avoid tying up the main traveling cranes 
on small jobs. This has already been mentioned in con- 
nection with-the new shop and existing shops can and 
should be similarly equipped if Diesel-electric work: is 
to be added. 

Presumably the new shop would be constructed solely 
for the use of Diesel-electric locomotives, in which case 

„the Diesel engine work can be located where most con- 
venient. In the case of existing shops, however, select- 
ing the location for Diesel engine repair work presents a 
real and a very important problem, particularly if steam 
locomotive or car repairs must also be handled, for clean- 
liness and freedom from dust, dirt, chips, smoke, steam, 
etc., is an absolute requirement for Diesel engine repairs 
if the best results are to be obtained. It takes no imag- 
ination to picture the consequences of subjecting highly 
polished surfaces or parts operating with clearances as 
small as half a thousandth of an inch to liberal doses of 
dust or moisture. Hence every consideration,should be 
given to complete segregation of Diesel engine work, so 
far as possible, from the rest of the shop. 


MACHINE Toots NEEDED 


Machine tool equipment for either new or existing 
shops should be equipped with the small items already 
mentioned for the terminal repair shop, including a wheel 
lathe, a wheel press and a lathe large enough to handle 
axles, in order to take care of all wheel, axle and gear 
work at the one point. This would be additional equip- 
ment for the new shop, but in all probability in existing 
shops would be already available as would other desirable 
though not necessarily required items of heavy machinery. 

Depending entirely on the number of locomotives to 
be maintained and the extent to which repairs of a funda- 
mental nature are to be undertaken, a crankshaft grind- 
ing machine and a heavy-duty cylinder-liner honing ma- 
chine or grinder may be required. At the present time, 
however, it is generally felt that a machine large enough 
to grind crankshaft journals and pins is more in the 
manufacturers’ province if only on account of the large 
investment required and the relatively small volunie of 
work. In this connection, a small grinding machine for 
armature shafts, water pump shafts, etc., would very 
probably be worth serious consideration. As to the hon- 

` ing machine or grinder for cylinder liners, this might be 
desirable for reconditioning work if warranted by vol- 
ume. It is apparent that special items of this nature 
would have to be considered for either new or old shops 
since it is unlikely that the latter would include them. 


FACILITIES FOR ELECTRICAL REPAIRS 


Unless a railroad is already maintaining electric trac- 


tion equipment, the facilities for heavy electrical repairs 
must be considered in relation to either new or existing 
shop and in relation to the manufacturers, since in this 
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case also the investment involved is large and requires 
volume of work for its justification. Assuming, however, 
that it is desired to become more or less self-sustaining 
the following will be needed in addition to the smaller 
items already listed for the terminal repair points: a 
banding lathe for replacing loose bands on general or 
traction-motor armatures and for banding rewound arma- 
tures is a requirement. Usually the necessary wire-band 
reels and tension-applying apparatus can be installed on 
an existing lathe. Also a lathe with a fixture for com- 
mutator slotting is desirable if this operation is to be 
handled conveniently and quickly. 

A dipping tank for generator and traction-motor arma- 
tures and fields with accurately controlled heating equip- 
ment for maintaining insulating varnish in the desired 
temperature range should be installed. A dipping tank 
maintained at atmospheric pressure can be used but bet- 
ter impregnation results if a pressure or vacuum tank 


is used. Together with the dipping tank is required a | 


baking oven, also with accurate control of temperature 
for thorough drying of apparatus which has been dipped. 
Incidentally, such an oven is of great assistance in drying 


out electrical equipment that has been flooded or has been | 


standing around exposed to moisture. 

While a lathe can be utilized for generator commutator 
turning, modern traction-motor commutators should be 
spun and ground under operating temperature condi- 
tions to obtain longest life. Turning on a lathe can be 
used in the absence of spinning and grinding equipment 


but if there is to be any volume of work involved, the | 


latter is definitely recommended. 


Dynamic Balancing Machine 


| Another machine which should receive consideration : 
if modern equipment in large quantity is to be taken care 


of is a dynamic balancing machine. This is a practical 
necessity for high-speed equipment and, in addition to its 
use for armatures of generators and motors, it can be 
used for balancing various other rotating parts, such as 
blower rotors, fan runners, pulleys, shafts, etc. 

If winding of electrical machinery is to be undertaken 
then the usual assortment of benches, stands, brazing and 
soldering apparatus and other items of miscellaneous as- 
sociated equipment must be provided. 

A full quota of power wrenches, pinion pullers, wooden 
cradles, small ovens for heating pinions and roller-bearing 
races, etc., is a necessity for any general dismantling of 
motors and generators in connection with repairs or 
replacements. | 

For such items of electrical equipment as contáctors. 
reversers, relays, motors, etc., it is well to discourage 
local repairs or testing and to depend instead on unit re- 


placements. The headquarters for general repairs, there- - 


fore, must be equipped with the necessary facilities for 
repairing apparatus thus changed out. These are usually 
relatively simple and consist for the most part of work 
benches with vises, miscellaneous tools for dismantling 
and reassembling and simple test equipment to know the 
required apparatus is in proper working order, adjust- 
ment or calibration. f 

If welding of Diesel-engine cylinder heads or other 
parts is to be attempted, either on account of wear of 
cracks developing in service, then an oil- or gas-fired 
furnace with pyrometer control is very desirable because 
the success of the welding depends in large degree on 
uniformity of heating and careful control of temperature. 


WELDING AND METAL SPRAYING EQUIPMENT NEEDED 
Another maintenance tool of increasing use is a metal 


spraying outfit for building up worn surfaces of shafts - 
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or other parts where a mechanical bonding of the added 
material to the parent stock is sufficient and where weld- 
ing cannot be used. 

Still another item of potential maintenance value for 
certain locomotive parts is flame-hardening of wearing 
surfaces with control of flame and timing. It goes with- 
out saying that the preheating furnace, metal-spraying 
outfit and flame-hardening facilities can be added to the 
blacksmith equipment of the new shop if desired and to 
existing shops if not already on hand. 

Along with the battery-charging equipment already 
mentioned, a small battery room for making minor re- 
pairs to locomotive storage batteries such as cleaning, 
transferring elements, re-traying, adjusting of gravity, 
etc, together with means for charging and discharging 
at various rates and for maintaining spare batteries in a 
fully charged condition, should be provided for a new 
shop and is usually to be found in existing shops of any 
size. Repairs to batteries beyond the capabilities of facili- 
ties such as these it is believed are as a rule best handled 
by the battery manufacturers at their own plants or serv- 
ice stations. 

At definite though rather extended periods, it is neces- 
sary to repaint locomotives, and facilities for this are 
generally available in the larger existing shops. In in- 
stalling a new shop, however, provision should be made 
for at least a small paint and glazing room and possibly 
a booth for the spray painting of complete locomotives. 
Whether or not the latter is justified is again a question 
of the number of locomotives involved. 

In existing shops carpenter and upholstering facilities 
are usually available and in setting up a new shop simple 
tools and supplies for repair work of this nature should 
be included, probably in combination with other facilities 
of special or intermittent use. 


Testing Facilities Should Be Provided 

Finally, in the case of either a new or existing shop for 
general repairs, testing facilities should be provided in 
the way of Diesel-engine exhaust-gas pyrometer, maxi- 
mum pressure indicator, tachometer, rheostate (either 
water or resistor type) for artificial power-plant loading, 
electric meters, etc. 

From the foregoing it can be seen that for Diesel-elec- 
tric locomotive maintenance a terminal shop for handling 


inspections and running repairs including light periodic 
work and a general repair shop or so-called “back shop” 
for handling the heavier periodic work are basically sim- 
ilar. The only difference between the two is the extent to 
which one shop can handle heavy repairs as compared 
to the other. Putting it another way, any adequately 
equipped terminal shop can handle heavy repairs with a 
minimum of additional equipment and conversely, any 
existing back shop, particularly if it is fitted for handling 
repairs on electric rolling stock, can quite easily take on 
Diesel-electric repairs. The reason for this similarity is, 
of course, that the motive power equipment of a Diesel- 
electric locomotive is principally an assembly of relatively 
small, easily replaced parts. 

It is also apparent in the descriptions which have been 
given that they represent a plant to work to and ulti- 
mately to complete but that if necessary the facilities 
mentioned can be obtained and installed progressively 
as the number of locomotives increases and their age 
advances. In nearly all instances railroads have facilties 
already in existence at various points and until the Diesel- 
electric headquarters are finally completed and central- 
ized, items of locomotive work of various classifications 
can be farmed out to such facilities. 


Central Repair Points Desirable 


In conclusion, however, it should be stated that the 
quicker a central point or points, depending on the size 
of the railroad, can be set up for Diesel-electric locomo- 
tive repairs, the quicker will the best results in the oper- 
tion of such motive power be obtained. 

The same conclusion applies with equal force to main- 
tenance material and spare parts for Diesel-electric equip- 
ment. Granted that these must be located at points in the 
territory where the locomotives operate, nevertheless, 
some central point or points, again depending on the size 
of the road, for all Diesel-electric stores is very desirable. 

This would constitute a supply base for the outside 
points and in it should be maintained master stock lists 
and ordering information and a complete supplv of all 
parts in the proper quantities. Also, in cooperation with 
the maintenance shops and the manufacturers, a system 
of repair and return can be set up to recondition and re- 
utilize Diesel-engine, locomotive and other parts subject 
to replacement in service. 
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SPANISH TRAIN WITH LOW CARS WEIGHS 
2,850 LB. PER WHEEL.—A streamline Diesel- 
powered train has been developed in Spain 
where it is said to have maintained a speed 
of 80 m.p.h. on sharply curved lines where 
a regular train could not exceed 31 m.p.h. 
A reduction in dead weight was effected 
in part by adapting airplane technique 
to the building of the carriages, with 
stressed skin structures and light alloys, 
and by adapting motor-car technique to 
the independently sprung wheels, suspen- 
sions, and braking systems. 

The train is composed of short units, 
with a very low center of gravity and 
low overall height above the rails—7 to 
8 ft. The car floor has a clearance of only 
12 to 14 in. above the rails. The wheels 
have been made independent by eliminating 
the axle between each pair. Each car has 
two wheels at its rear end, each sprung 
independently from the car body frame. 
The front end is linked for transaction to 
the next car body. The train, including 
passengers, is said to weigh 5,700 lb. per 
Pair of wheels—less than 200 Ib. per 
passenger. 
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Tue Missouri Pacific Lines, including the Gulf Coast 
Lines and the International-Great Northern, form a siz- 
able railway system on whatever basis it is gaged. With 
its network of lines in Missouri, Kansas, Arkansas, Louisi- 
ana and Texas, it reaches out over their borders into sev- 
eral neighboring states. Serving the three principal trans- 
portation gateways on the Mississippi river—St. Louis, 
Mo., Memphis, Tenn., and New Orleans, La.—its rails 
extend westward as far as Pueblo, Colo., northward to 
Omaha, Nebr., and southwest to Laredo and Brownsville, 
Texas, on the Rio Grande bordering Mexico. 

For the year 1943 it ranked seventh among the railroads 
in this country in operating mileage, eighth in total operat- 
ing revenues and ninth in maintenance of equipment 
expenses. | 

Otis Alpha Garber has served with distinction as its 


chief mechanical officer since October, 1926—a range of . 


18 years. He has been a member of fhe General Commit- 
tee of the Mechanical Division, A. A. R., since 1928 and 
was its chairman in 1935-36. He is a member of the Ad- 
visory Board of the Locomotive Maintenance Officers 
Association. What is his background? Where did he get 
his start in railroading? By what route did he achieve his 
, present position of responsibility and influence? What are 
some of his outstanding traits and characteristics? The 
following appraisal is based on the statements of a consid- 
erable number of men who have worked with and. dealt 
with him more or less intimately over the years, going 
back to his school days and railroad shop apprenticeship. 
Mr. Garber was born on a farm in Auburn, Sagamon 


County, Ill., October 15, 1874. His family moved to’ 


nearby Springfield when he was about ten years old. He 
attended high school for two years and according to one 
of his schoolmates, was a good scholar. Apparently he 
had a strong desire to earn his own way and after school 
hours worked in a small store. He spent occasional vaca- 
tions with his grandfather who had a workshop, and en- 
joyed greatly working in it with him. From a couple of 
discarded wheels he made a sulky and then fashioned the 
harness. As a boy he liked to take clocks and other me- 
chanical devices apart and reassemble them. He seems to 
have had a natural bent for mechanical details. 


Starts His Apprenticeship 


As a boy Otis was not particularly interested in rail- 
toads. As a matter of fact, he was never іп a railroad shop 
until he started to work as a machinist apprentice in the 
Springfield shops of the Wabash in 1891. Two of his 
friends, somewhat older in years, were apprentices and it 
was possibly only natural that he should follow in their 
footsteps. He is said to have learned his trade rapidly and 
incidentally acquired an excellent’ knowledge of air brakes 
and their maintenance—a valuable asset at that time. 

It is said that while he was working on the air brake 
bench at Springfield a locomotive, just turned out of the 
shop, developed a hot main rod bearing. The rod men 
were called upon to ascertain the cause. They failed to 
locate the defect and the general foreman sent Otis to 
see what he could do. As he was looking over the locomo- 
tive a wiper known as “Mud Turtle”, suggested that he 
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Mechanical department chief of 
Missouri Pacific Lines noted 
for rare administrative ability 
and thorough understanding of 
technical phases of department 


measure the tires. This he did and discovered that one was 
larger in diameter than the others. The wheels were 
dropped, the tires re-turned and the trouble eliminated. 
"Otis got the credit and it is said he never forgot the tip 
given him by "Mud Turtle". 


At the End of Ten Years. 


In summing up his ten years of service on the Wabash 
it may be said that he learned his trade thoroughly and 
was regarded as one of the best general mechanics in the 
shop. Ever on the alert, and giving careful attention to 
the details of his work, he was at the same time well liked 
by his associates because of his pleasing personality. 

One of his early cronies who has kept in close touch 
with him through the years remarked recently that “Otis 
could never stand slovenly work or slip-shod methods. 
Even when he was laboring night and day mastering the 
details of shop work he found time to keep neat and clean 
and was as particular about his appearance as he is today. 
It's just second nature with him to always be well dressed, 
just as it is second nature with him to look into shop cor- 
ners for dirt and rubbish and to rail against what he terms 
‘bad housekeeping.’ ” 

Apparently the prospects on the Wabash did not appear 
attractive and in 1901 he left that road to become erecting 
foreman, and then roundhouse foreman for the Baltimore 
& Ohio at Lorain, Ohio. On April 4, 1903, he entered the 
service of the Illinois Central at Paducah, Ky., as a ma- 
chinist, advancing to gang foreman and then roundhouse 
foreman. This period marked the beginning of the second 


phase in his development and experience in the railway - 


mechanical department. The general foreman soon dis- 
covered that he was not only an outstanding mechanic, but 
that his ability, judgment and personality fitted him for a 
supervisory position. 

In April, 1909, he was promoted to general foreman at 
Mounds, Ill. A friend of some experience suggested that 
he run the job and resist interference from outside his 
department. He did just that and later was highly com- 
mended by a transportation officer, who said that when 
Otis came to Mounds, "light, thin and pale-faced," they 
did not expect to see him last long. To the officer's sur- 
prise they soon discovered that he knew his business thor- 
oughly and also understood how to take care of himself in 
an argument. . 

In April, 1911, he was transferred to Paducah as gen- 
eral foreman, remaining in that capacity for one year. 
Here, again, an emergency demonstrated his ability as an 
organizer and leader. In the 1911 labor difficulties the 
railroad lost every mechanic and helper at Paducah. Great 
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responsibility devolved upon the general foreman in re- 
cruiting and reorganizing the forces and Mr. Garber gave 
an excellent account of himself. In March, 1912, he was 
appointed master mechanic at East St. Louis, Ill.; in 
October, 1918, he was transferred in a similar capacity to 


Waterloo, Iowa, and in January, 1919, to Memphis, Tenn. 


Goes to Missouri Pacific 


Among those who had observed in Mr. Garber up-and- 
coming tendencies and who knew he possessed the grit, 
determination and the know-how necessary to successfully 
carry a heavy load was L. W. Baldwin. After serving as 
regional director during the period of Federal control, Mr. 
Baldwin became operating vice-president of the Illinois 
Central, but in 1923 left to become head of the then not so 
healthy Missouri Pacific. In 1925 Mr. Garber was invited 
to join its ranks as mechanical superintendent and first 
assistant to W. H. Fetner who was chief mechanical 
officer. 

The Missouri Pacific had been hard hit by the shop- 
men’s strike in '22. The morale of its mechanical forces 
was not high. Efficiency standards were not at a satisfac- 
` tory level, and its power, rolling stock and shops all 
pointed the need for modernization and rehabilitation. 
Some of Mr. Garber's friends urged him to think twice. 
"Why take a chance?" they asked. "It's a graveyard for 
good mechanical men. You'll work yourself to death and 
get no place for your trouble." 

To all such advice Mr. Garber turned a deaf ear and a 
smiling countenance. “Where,” he asked, “did you get 
the idea that I was afraid of hard work or for that matter 
who says hard work will kill anyone? And what if the 
property isn't in the best of shape," he added, "it'll be 
fun to build it up." That it would be built up he had no 
doubt, for while Mr. Baldwin had been noting things 
about Mr. Garber that he liked, Mr. Garber had been 
observing the tactics of Mr. Baldwin. “I figured the Mis- 
souri Pacific was on its way up,” he explains, “and I knew 
I'd like working for L. W. B. and time has proved me 
right on both points." 

He went at the task methodically and with his accus- 
tomed thoroughness. The first step was to inspire team- 
work among the mechanical department supervisors. This 
he did by working on them, two at a time, until good un- 
derstandings had been engendered among the entire me- 
chanical supervisory staff and a high standard of coopera- 
tion cultivated. 


Third Phase of His Career 


On October 1, 1926, he was made chief mechanical offi- 
cer, in which capacity he has functioned ever since. This 
last period covers the third phase of his railroad career. 
It will be recalled that in 1922 the railroads, hampered by 
periodic congestions and still suffering from the McAdoo 
Railroad Administration, which had functioned during 
and following the first World War, individually and col- 
lectively put on campaigns for increased efficiency and 
effectiveness of operation. This did much to bring them 
back into public favor, despite the growing competition 
on the part of highway and airway carriers. 

Mr. Garber, with his natural aptitude and thorough 
training in mechanical affairs, and his ability to organize 
and lead men, used these talents to excellent advantage 
in improving mechanical department efficiency and oper- 
ation. This was one of the factors that helped the me- 
chanical department of the Missouri Pacific to weather 
the depression of the ’thirties and to be in a position to 
give a good account of itself when the Southwest faced 
into the heavy traffic stress of these war years. His 
efforts were in no sense dramatic; rather there was a 
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steady, consistent, hard-hitting effort to build up the or- 
ganization and its morale and induce a maximum co- 
operation, both within the department and in its relations 
with other departments. 

What about his relations with his associates in super- 
visory positions and with the workers in the ranks? How 
did he induce this co-operation and establish that high 
standard of morale which is characteristic of his depart- 
ment? What about his mechanical ability and the im- 
provements made in the mechanical equipment and facil- 
ities during the years that he has headed up the depart- 
ment? The answer to these questions will tell the rest 
of the story. 


Leadership Ability 


Having worked his way from the very bottom to the 
top of the mechanical department he is familiar with all 
of its details. Not only does he know how to do them, 
but he has the ability to explain processes clearly and 
concisely and, if necessary, to demonstrate them. His 
associates understand this and therefore have confidence 
in his judgment and leadership. Not only does he know 
the details of the jobs and how to perform them, but he 
understands human nature and how to deal with it. That 
is a combination that makes for real leadership. 

If we try to get behind his personality we find his as- 
sociates emphasizing certain features. He is, for instance, 
two-fisted, competent and a square shooter; has a saving 
sense of humor; has a pleasant personality which in- 
spires confidence; is kindly and considerate of others, yet 
firm, with high moral courage; is tolerant and carries no 
grudges; is dynamic and colorful; is popular and well 
liked. It must not be imagined from all this that he is a 
"softy". Rather, in a sense and in the words of one oí 
his associates, he is a "gentleman of the old school": 
Not that he is old, even though he is approaching retire- 
ment age, for he has a youthful, progressive viewpoint 
and looks to the future with enthusiasm. But rather, he 
has that fine courtesy which we associate with the old 
school, but which at the same time, is coupled with a 
dignity and firmness, when required, that is respected 
and cannot be misunderstood. 

Just as a successful teacher is patient and tolerant, sc 
Mr. Garber has a keen feeling of responsibility for the 
development of those under him, and will go the limit in 
trying to help bring out a man's latent talents. On the 
ather hand, he has no patience for carelessness. “Yes, 
he is tolerant," commented an associate, “as long as you 
do not make the same mistake twice." 

He encourages men to make suggestions and deals with 
his associates in cordial friendliness, yet exacts a high 
standard of performance at all times. Or on occasion 
this process may be reversed. For instance, he may 
arrive at a local point and put in an entire morning of 
criticism, all constructive. At about the time the local 
officer begins to feel that his stock has dropped way below 
par, the Chief will say, “Well, Blank, you should be 
hungry by now. Come down to the Car (business) and 
have a good dinner." By the time he leaves town the local 
officer will realize that the Chief was right in his criti- 
cisms and will be more than willing to follow his advice. 

Different types of men must be approached and han- 
dled in different ways. Mr. Garber has the ability to 
delegate responsibility and make men feel the importance 
of his responsibility. It may be that a master mechanic, 
faced by unusual difficulties, has experienced two or 
three delays in his territory during a 24-hour period. 
Mr. Garber is quite likely, personally, to call him on the 
telephone and something like the following conversation 
may take place. 
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“Is this you, Tom?” 

“Yes, Mr. Garber.” i 

“You are having entirely too damn many delays on 
your railroad. That’s all I have to say.” 

“Yes, Sir. Good-bye, Mr. Garber.” 

It is said to be surprising how often this method of 
approach gets the job done. Those who have worked 
with him know that there will be no second phone call 
and that the delays must stop. It is done in such a way, 
however, that they feel the Chief has confidence in their 
ability to make good and they tackle the job with renewed 
confidence and energy. 

Mr. Garber has always taken a keen interest in the 
younger men in his organization and has consistently 
carried on an apprentice training system through good 
times and bad. He has accepted the fundamental principle 
that if you are to have apprentices when you need them 
in good times, their training must be started four years 
earlier, even though that is in a period of depression. If, 
on the other hand, apprentices are graduated during a 
depression and cannot be absorbed in the organization 
immediately, they are assisted to get work elsewhere. 
Such boys, however, are kept track of and are invited 


T back to the railroad at the earliest possible moment when 


a place can be found for them. It is not surprising that 
many of the graduate regular apprentices have advanced 
to important supervisory positions on the Missouri Pacific, 
as well as on other railroads. 


Relations With Workers 


Mr. Garber has the record of being open and fair- 
minded in his dealings with the workers and believes in 
giving every man every possible opportunity to develop 


| his personality and talents. He recognizes that if we are 


тоге widely available at a lower unit cost. 


fto continue raising the standards of living, machinery 
fand labor-saving devices must be introduced to take over 


the laborious manual work, thus multiplying the output 
of the individual and making production and services 
In this way 


t the purchasing value of the dollar is increased. 
lt is said that a shop mechanic insisted that because 
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of the introduction of improved machinery he was doing 
two days' work in one, and that this condition was not 
fair. Mr. Garber's reply was that anything that can be 
done in a day's time constitutes a day's work. 

A labor leader, who has known him for several years 
and has sat across the table from him in numerous con- 
ferences, sizes him up in this fashion: “He is kind and 
considerate, yet he can cuss you out with the best of 
them, and when he does you go away feeling that you 
probably had it coming. His word is good and he hates 
a liar. He has the complete confidence and respect of 
his employees and I do not believe there is a man on his 
railroad who would let him down. That, in a nutshell, 
is the employees' honest opinion of Otis A. Garber." 

Mr. Garber is a strong advocate of safety first prin- 
ciples, mainly from the humanitarian standpoint, but he 
also recognizes their importance with respect to conser- 
vation of manpower. He has unusual sympathy for those 
in trouble, and invariably is among the first to visit the 
sick and injured, either in the hospitals or in their homes. 
He is a bit critical of a doctor who may release an injured 
shop man with authority to return and perform light 
work. When will doctors learn there is no such thing 
in a railroad shop or enginehouse—it is all heavy work! 


Dealing With Supervision 


Mr. Garber has made a hobby of building up and 
organizing the employees to carry out their work with 
a high degree of efficiency. This has brought to the front 
in supervisory capacities men who might otherwise not 
have had an opportunity to demonstrate their worth. 
Incidentally he believes in the practical value of railway 
mechanical associations and encourages the members of 
his staff to participate in their activities. 

He has taken unusual care in the selection of staff 
officers, master mechanics, shop superintendents and 
shop supervisors. While he feels strongly that the master 
mechanics and shop superintendents should make the 
selection of the supervisors under them, he requires, 
before approving such appointments, that the names of 
more than one man for a position be presented to him, 
with complete details about their history, education, 


FONDS MAKES THE AXE SWING LOWER 


Garber being congratulated by H. E. Roll, personnel manager, when the mechanical department was first to reach 100 per cent in the 
Fifth War Bond Drive 


Mr. Garber watching a World Series baseball game in St. Louis 


training and previous experience in a supervisory ca- 
pacity, and he reserves the right to appoint a second or 
third choice. 

His office door is always open to supervisors and 
employees to discuss their problems, suggestions, griev- 
ances, or what not. One cannot but be impressed with 
the deep sense of loyalty to him, and through him, to the 
company, on the part of members of his staff. A former 
associate, who has taken an important position on another 
railroad, in commenting on this trait, said with a burst 
of profanity, that, “If the Chief had asked him to jump 
over the blacksmith shop he would break his fool neck 
trying it.” Let no one infer, however, that Mr. Garber 
would make such a request. With his keen and thorough 
knowledge of mechanical practices and human nature, 
and his ability and habit to make a quick and accurate 
analysis of a problem and come to a decision, his re- 
quests, though they may be difficult of accomplishment, 
are eminently practical and purposeful. 

And Mr. Garber does have a thorough understanding 
of the mechanical department and its operations. This 
was most forcefully demonstrated a few years ago when 
a Reconstruction Finance Corporation group made a trip 
over the Missouri Pacific. The representative from 
Jesse Jones’ office, who studied the mechanical depart- 
ment situation, had a rather lengthy list of detail infor- 
mation that he desired. He presented this list to Mr. 
Garber on the second day of the trip over the road and 
said: “I realize that this is a long list and involves a lot 
of work. There is no hurry about it, but at your con- 
venience I would appreciate the information.” Mr. 
Garber looked it over and said he thought he had all 
the information on the car, with the possible exception 
of one report which might not be complete for the current 
month. The R. F. C. representative was rather doubtful 
if Mr. Garber understood the scope of the information 
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requested. Within a couple of hours complete data. 
requested were presented to this representative, much 
to his astonishment. 

Not only does he keep pertinent information about 
mechanical department equipment and operations up- 
to-date and conveniently at hand, but to the occasional | 
embarrassment of some of his associates, he has an. 
uncanny ability of remembering facts and details, and | 
a keen eye for detecting defects in equipment. 


Equipment and Plant 


The Missouri Pacific has not been in a position to make | 
as heavy capital expenditures for new facilities and equip- 
ment as it would have liked. Mr. Garber has lost no 
opportunities, however, to have studies made of new 
devices, new methods, or improvements in old ones. In 
rebuilding and modernizing locomotives, roller bearings 
have been applied, as well as light-weight reciprocating 
parts, light-weight pistons with sectional packing, and 
other devices that seem to have possibilities for more 
efficient performance. Boiler steam pressures have been 
increased wherever possible, and the locomotives have 
been recounterbalanced in order to increase the speed 
at which they could be operated. 

It is not surprising to find that the Missouri Pacific 
was quick to purchase Diesel equipment for streamline 
trains, as well as Diesel road freight and switching loco- 
motives. To service and repair the Diesel road freight 
locomotives a new lay-out has been installed at Dupo, Ill. 

While no major back shop has been built in the past 
twenty years, machine tools and shop facilities have been 
modernized to a high degree, special efforts being made, 
also, to eliminate the manual handling of material so far 
as possible. Each shop, enginehouse or repair track is 
thoroughly equipped with lift-truck tractors, crane trucks, 
skid boxes and efficient layouts of runways for moving 
material in the most economical way. 

A characteristic incident that shows Mr. Garber's 
ability to adopt new ideas is related by a friend. Ques- 
tioned about a special truck for handling lumber and other 
materials, Mr. Garber said, “Oh, these are not new. We 
use them in several places and they sure do a swell 
job. The first one I ever saw was on a highway in 
California several years ago, when I was on a vacation. 
I didn't know what it was and pulled my car to one side 
to let it pass, but the minute I looked it over I said to 
myself, ‘By golly, that would speed up the handling oí 
material piles, as well as other jobs. I called to the 
driver to stop, but he didn't hear me. The place that I 
had stopped was too narrow to turn, so I had to keep 


. on for a while before I could head back in the direction 


the lift was going. Finally I caught up with it and flagged 
the driver to stop. He told me how it worked and what 
it would do. I climbed over it and got the name of the 
manufacturer, and wrote to the office to get all the dope 
on it and the price, so that I could order one when | 
got back." 

At the more important engine terminals the round- 
house stalls have been lengthened, additional long stalls 
added, and up-to-date machinery and facilities installed 
for the prompt turning and repairing of locomotives. The 
major installations of this type are located at St. Louis, 
Mo., Kansas City, Mo., Omaha, Neb., Ossawatomie. 
Kan., Atchison, Kan., and one at Dupo, Ill, is now 
under way. 

At Sedalia, Mo., a complete spring shop has been 
installed in a separate building, with the necessary ma- 
chinery, furnaces and testing equipment for the efficient 
repair and manufacture of springs for locomotives and 
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passenger cars. As a result of improved material used 
and the method of handling and heat treating, the per- 
centage of spring renewals is very low, compared with 
what it was before these operations were centralized. 
A reclamation plant has been installed at Sedalia, which 
is well equipped to do miscellaneous reclamation work 
not ordinarily done in other shops. An efficient scrap han- 
dling plant is being installed at Sedalia. 


Locomotive Failures 


A testing organization has been set up to check and 
inspect materials and test various devices. The installa- 
tion of water treating plants, with an efficient organiza- 
tion in charge, has resulted in material improvement in 
the condition of boilers and a decrease in the renewal of 
firebox and boiler sheets. On fireboxes, for instance, 
the life of sheets has been more than doubled in the past 
two decades. 

Studies are constantly being made to improve mate- 
rials or the designs of such parts of locomotives as cause 
failures. Each failure is thoroughly analyzed. In 1923 
there were 2,424 locomotive failures, or an average of 
14,121 miles per failure. The peak performance was 
reached in 1930, with 163 failures, or an average of 
225,541 miles per failure. Conditions in 1943 were 
naturally far different from those in 1930, with the war 
on, many up-graded mechanics, a shortage of power and 
the necessity for its quick turning. In that year there 
were 295 locomotive failures, or an average of 135,327 
miles per failure, which, considering present conditions, 
is an excellent record. Mr.'Garber discusses each and 
every failure with his master mechanics, shop superin- 
tendents and staff officers at the monthly meetings. 

He believes it is the responsibility of the management 
to see that every.man is thoroughly informed and trained 
for his task. In addition to the apprentice training and 
staff meetings for the supervisors, already referred to, 
the company operates an air brake instruction car and 
also a fuel conservation car, which has recently been 
fitted up and which is equipped for the showing of movies 
with lectures and opportunity for open forum discussions. 

The company now operates about 70 Diesel-electric 
locomotives and the necessary instruction is provided for 
the training of mechanics working on this equipment and 
for checking its mechanical condition. 

All of the main line passenger equipment is now air- 
conditioned. Coaches have been modernized to include 
modern type seats, with attractive lounge rooms, wash- 
rooms and smoking compartments. Special emphasis is 
placed on the thorough cleaning and servicing of passen- 
get-carrying cars at terminals, in order that they may be 
maintained in a clean, sanitary and attractive condition. 
Frequent checks are made to insure that this service is 
maintained at a relatively high standard. The Missouri 
Padfic has recently ordered 25 aluminum alloy hopper 
cars of 70-tons capacity. 


Helping Friends 


The following incident is said to be characteristic of 
Mr. Garber's interest in his friends and is told in the 
words of the superintendent of motive power of another 
railroad : 

"When I was made superintendent of motive power, 
Î was only 37 years old. Otis Garber called me the 
second day after I was appointed and gave me an order 
to meet him in St. Louis with my bags packed for a 
"wo-weeks trip over his railroad. Just being appointed 
to the position I, of course, did not think I could get 
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away in such a short period of time and spend any time 
off the railroad before getting organized. Fact of the 
matter was, Otis won out and I made the trip over his 
railroad, which he made specially on my account to 
'rub my nose' into the executive end of the mechanical 
department. Over each division he had his key officers 
accompany us, taking me through all of his shops and 
storehouses and acquainting me with their shop practices, 
etc. He even went so far as to hold а meeting with the 
labor organizations, permitting me to sit in with him 
to see how he conducted meetings of this nature." 


Hobbies and Recreations 


Mr. Garber is fond of fishing and hunting, and his 
occasional trips into Texas have gained him the title of 
“Big Game Hunter"—he has bagged large game as well 
as small. Baseball is his real hobby and he follows the 
fortunes of the Cardinals and Browns with keen zest— 
yet he seems to get as much enjoyment out of an amateur 
game on the sandlot, as from the professional games. 
He is a 32nd degree Mason and a Shriner. 


In Conclusion 


The story has been told—at least the facts have been 
assembled and speak for themselves. Linked up with 
the stories of McCormick, Hankins, Nystrom, Flynn and 
Henley, it would appear that there is no single, well 
marked course to the leadership of the mechanical de- 
partment of a railroad. And yet there are some well 
defined and outstanding threads in the pattern of the 
fabric of leadership. These men do have certain traits 
in common. A keen understanding of human nature, a 
sympathy for their fellows and the ability to select and 
develop men of leadership ability, an ample supply of 
common sense, a thorough training in the details of - 
departmental activities and the ability to analyze a prob- 
lem and make prompt decisions—these are some of the 
common qualities which seem to be outstanding. 


Mr. Garber presenting safety award to W. B. Shea, shop superintendent 
at DeSoto, Mo. 
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A SCRAPPY JOB 


by Walt Wyre 


Tue superintendent of motive power complimented Jim 
Evans, roundhouse foreman for the S. P. & W. at 
Plainville, on the job he was doing getting locomotives 
out, but the official wasn’t quite so complimentary when 
he noticed the pile of scrap that had accumulated. 

“TIl be back in three or four weeks," the S. M. Р. 
said, “апа I don't want to see even a handful of metal 
shavings on the scrap dock." 

“О.К. Evans agreed, "I'll try to get it loaded right 
away if I can get a car set in for loading it." 

A car for loading the scrap was set in the following 
Monday morning. Evans told the operator of the 
portable gas-electric crane to get a couple of laborers 
and load the scrap. 

“There’s a set of rods for the 5094, an air pump to 
change on the 5097, and a carload of wheels to unload," 
the crane operator reminded Evans. “Which do you 
want me to do first?" 

“Maybe you can get started loading the scrap first 
thing tomorrow." The foreman scratched his head 
thoughtfully and started to walk away. 

“You know the gasoline motor on the crane is in 
pretty bad shape," the crane operator said. “When do 
you figure on having it fixed? The number two cylinder 
pumps oil so bad it takes half of my time cleaning spark 
plugs and the rod bearings are so loose they rattle like 
a Jap’s knees when he sees a Marine.” 

"Well, we can't tie the crane up now—maybe in a 
day or two." Evans turned and went into the round- 
house. 

Next morning there was a set of driver tires to be 
. handled. Evans told the crane operator to start loading 
scrap as soon as he finished unloading the tires, but the 
` crane engine changed the program. Half of the tires 
were unloaded when one of the connecting rod bearings 
started hammering like a boilermaker in a hot firebox 
calking a leak. 

Evans decided to send the motor to a local shop to have 
it overhauled as there were no facilities in the railroad 
shop for doing the work. He found electrician Ned 
Sparks and machinist Bob Jenkins and told them to re- 
move the power unit from the crane. The manager of 
the shop told Evans he could have the engine ready to 
go in a couple of days. 


Next day the repair shop man called Evans. “Тһе 
motor you sent down to have overhauled is in pretty 
bad shape," the repair man said. “The cylinders are 
worn so much it will take thirty-five thousandths over- 
size pistons after the cylinders are bored.” 

“O.K.,” Evans said, "go ahead and bore them. 
you have it finished by tomorrow evening ?" 

“I could if I had the pistons," the repair man said, 
"but the largest oversize pistons I've got that will fit 
that motor are twenty-thousandths, and there are none 
in town. I'll wire Kansas City for some pistons. If they 
ship them right out they should be here tomorrow and 
we can finish the motor the next day." 


Can 
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" All right," Evans replied, "get it finished soon as you 
can. We sure need the crane." 

In the meantime, electrician Sparks was overhauling 
the crane motors and renewing the wiring. The hoist 
motor particularly needed cleaning, the commutator 
turned, and some new brushes. Sparks was working 
on the motor when the foreman came up. 

“About finished with the electrical work on the crane?" 
Evans asked. 

“No,” Sparks said, "it will take quite a bit longer. 
I'm figuring on taking the traction motor out and clean- 
ing it good." 

"Maybe you had better work overtime tonight and 
get it all ready. We should get the engine tomorrow," 
Evans told Sparks. 

The engine wasn't ready next day. In fact, it was 
no nearer finished than it had been the day before. The 
supply house in Kansas City had wired that no pistons 
thirty-five thousandths oversize were available for the 
crane motor. 


Tiar night Sparks was working on the traction motor 

when Ed Simpson, the second trick electrician, came into | 
the electric shop all out of breath. Ed had only been. 
with the company about four months. He seemed to 

be a pretty fair electrician and had had some railroad 

experience, 

“The 5093 has a dead ground in the wiring,” Ed said, 
“and I’m not having any luck finding it. She’s a three 
months’ test; they are figuring on running her about 
eleven o'clock." 

"Are you sure the ground is in the wiring?" Sparks 
asked. 

"Yes, pretty certain," Simpson replied. 
nected tlie dynamo and tested." 

“О.К.” Sparks agreed. "I'll see what we can. find. 
Is the Megger out there?" 

"Yes," Simpson said, and added, "I've disconnected 
all the cab fixtures and tested them." 

"Did you test the wiring in the conduit on top of the 
n ?" Sparks asked as they walked through the round- 

ouse. 

"No, but I tested the wiring to the headlight and classi- 
fication lights from the junction box where the conduit. 
from the dynamo connects with the hand rail." 

""That eliminates the stack light, too," Sparks said, 
speaking as much to himself as to Simpson. "Looks like 
the conduit on top of the cab might be the next best 
place to look." 

The two electricians climbed up on the roof of the 
cab. Sparks removed the cover from the first condulet 
in the conduit run and disconnected the wires. He con- 
nected one lead of the Megger to one of the wires and 
grounded the other lead. Simpson cranked the Megger. 

"It's not here," Simpson announced. 

"Well, it must be somewhere else," Sparks grinned 
when he realized how silly the observation sounded. 
"I'll test the wires coming in." 


“I discon- 
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The hand went to zero when the Megger was cranked 
and Sparks scratched his head. “You’ haven't tried 
the wiring to the back-up light on the tank, have you?” 
Sparks asked. “The ground could be in that or else 
in the flexible conduit between the engine and tank. If 
you'll go down and disconnect there, ГЇЇ connect and 
tape these wires and put the cover on the condulet.” 

The wiring to the back-up light showed almost a 
megohm resistance to ground and Sparks was beginning 
to be more than slightly puzzled. 

“That’s all of it except in the cab. It could be in the 
wiring to the automatic blow-off. Did you test that?" 

“No,” Simpson replied. 


“Well, guess I should have looked at it,” Sparks re- 
marked as he started back to the electric shop. 


Fiv: days went by and still no pistons for the portable 
crane motor. Evans had known all along that the crane 
was a very useful piece of machinery but never before 
had he realized how many jobs the crane had been used 
for and it seemed like it was needed more than ever be- 
fore. There were rods to remove and replace, air pumps 
to be changed, pistons to pull and replace, driving wheel 
tires to handle, draw bars to remove, then the pile of 
scrap was still waiting to be loaded. 

Monday morning, one week from the day the crane 
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A connecting rod bearing started hammering like a boilermaker in a hot firebox calking a leak 


“Did you dieconnect the wires to the panel ?” 

“No, I figured it all looked too new to be giving trouble, 
but it could be grounded,” Ed said thoughtfully. 

“Could be!” Sparks almost yelled. “One side of the 
circuit is permanently grounded. No wonder we couldn’t 
clear the ground !" 

“Now ain’t I dumb!” Simpson said. “I knew there 
was a ground connection in the panel.” 
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had quit, one of the electric welders went temperamental. 
“Can't seem to keep the blamed thing regulated and it 
won't work hardly at all with the positive side grounded," 
the welder operator explained. 
"When did it start doing that way ?" Sparks asked. 
"Oh, it's been acting sort of crazy three or four days 
but it just got so bad today I can't use it." 
“Well, if you and your helper will help me pull the 


13 


welder to the electric shop I'll see if I can fix it," Sparks 
said. 

“Why don’t you get the portable crane to pull it?” 
Then the welder operator remembered. “О. K., we'll help 
you get it to the electric shop.” 

"Looks like a little cleaning and a coat of varnish on 
the windings wouldn't hurt," Sparks observed when the 
machine was in the electric shop. "Guess now is as good 
time as any to do it." 

"How long will that take?" the welder operator wanted 
to know. 

“Well,” Sparks thought a moment, “if I'm not inter- 
rupted with too many other jobs I should get it done 
today, but I can't promise." 

The first thing Sparks did was to test the machine to 
see if it was grounded. It was. lle decided to tear it 
down before making any more tests to see where the 
ground was located. The commutator needed turning and 
the windings needed cleaning and a coat of insulating 
varnish. The lower field coils particularly had accumu- 
lated grease, grime, and dirt. After the machine was dis- 
assembled Sparks again Megyered the windings and 
found the shunt field to be grounded on one of the bot- 
tom coils. Vibration had caused the insulation to wear 
away, leaving the wire bare. The welder would have been 
ready to go that afternoon if a new hostler helper had not 
given the hostler a go-ahead signal without removing a 
fuel oil crane spout from the manhole of a locomotive 
tank. The result was, to put it mildly, a mess. The 
crane was pulled over, breaking the pipe at the base of 
the crane. Fuel oil flowed freely at the rate of nearly a 
thousand gallons a minute for almost five minutes. Wires 
leading to the switch on top of the crane were broken and 
Sparks had to remove the conduit from the crane and dis- 
connect the wires. When he got through he looked as 
though he had just crawled out of an oil field slush pit. 

“And I just put on a clean suit of overalls yesterday !” 
Sparks moaned as he scraped the gooey mess from his 
clothes. "If some one would just sprinkle a few feathers 
on me I'd look like I had been tarred and feathered." 


Ix the meantime, a water service man and helper had 
come to look at the damaged oil crane and make repairs. 
“Tt wouldn’t be much of a job,” the water service man 
commented, “if we could braze the pipe. That's all that's 
damaged. We could just straighten up the crane and 
braze the break in a couple of hours." 

“How long will it take if you can't weld it?" Evans, 
who had joined the group, asked. 

“Oh, I can't say exactly,” the water service man paused 
and squinted one eye like he was aiming a gun at the oil 
crane, "the better part of a day, I'd say. You see, we 
will have to take the crane down and cut threads on the 
pipe, then put it all back together; yeah, it'll take most 
of a day." 

“We sure need the crane," Evans said. “This one on 
the inbound track is used more than any of the others." 

* Couldn't the pipe he electric welded without too much 
danger of fire?" Sparks asked. 

" Yes,"—the water service man slowly nodded his head 
—"] don't believe there would be much danger. We 
could clean off around the break and have a water hose 
handy in case the oil caught fire. This stuff has to get 
pretty hot before it will burn." 

“Т send a man up to do the welding for you," Evans 
said. “How long will it be before you are ready?’ 

"We can have the crane straightened up ready for 
welding by the time the welder gets here," the water 
service man said. 

“O. K.,” Evans said, “I’ll send the welder right up. 
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Sparks, you find the portable crane operator—oh, hell, I 
forgot about the crane being out of commission. We'll 
just have to get enough men to manhandle the welder.” 

` Evans didn’t send a welder to repair the oil crane im- 
mediately. When the foreman reached the roundhouse 
he found all of the welding machines in use except the 
one in the electric shop. 

"How long would it take to get that welder back to- 
gether ?" the foreman asked Sparks. 

"Two or three hours," Sparks replied. "It's all fin- 
ished except putting it together." 

"Well," Evans looked at his watch, "it's almost your 
quitting time now. Go and get a bite to eat and come back 
and finish the welder. Is there a place to plug in a welder 
near the oil crane?" 

“No,” Sparks replied, "I'll have to run wires from the 
fuel oil pump house, but that's not much of a job. I've 
got some wire cable in the electric shop that can be used." 


Hr was about nine o'clock when the welding machine was 
ready to go. “The next problem is getting enough help 
to drag the machine over the soft ground between here 
and the oil pump house,” the welder said. “We sure 
could use the portable crane. Say, why can't we run the 
crane with the welder and let the crane pull it?" 

"Might work," Sparks replied, “if we had some way 
of keeping the welder plugged in enroute. It would take 
a heck of a long cable to reach from here to the oil crane." 

“Never thought of that,” the man admitted. “Guess 
we might as well find a couple more men and start play- 
ing horse." | 

Next morning when Sparks, wearing a clean suit of . 
overalls, stopped at the office to get his work card, the . 
foreman was waiting. “Say, you didn’t connect the | 
switch on the oil crane after it was repaired last night,” 
Evans said. 

“No,” Sparks replied, “I didn’t know you wanted it 
connected last night. It’s a fairly big job in the daytime 
and would have been worse in the dark. The conduit was 
bent up quite a bit, besides being broken at one place.” 

“Well, you’d better get on it right away,” Evans said. 

Sparks looked down at his clean overalls and groaned. 
They wouldn’t be clean long after he started work on the 
oil crane. His wife had informed him very emphatically 
that morning that there would be no more clean overalls 
until next week. 

About ten o’clock Evans had everything going in the 
roundhouse as smoothly as could be expected and went 
to the office to rest a few minutes and look over the last 
batch of mail that had come in. There was nothing alarm- 
ing in the mail until he picked up a piece of yellow clip. 
There was a memo from the master mechanic saying that 
the superintendent of motive power would be in Plain- 
ville the next day and reminding Evans of the pile of 
metal on the scrap dock. 

Evans frowned, then reached for the telephone. He 
called the shop where the gas engine for the portable 
crane was waiting to be repaired. 

“How is the motor coming for our crane?” Evans 
asked. 

“Still waiting for pistons,” the repair shop man replied. 
"We've been expecting them every day for over a week. 
They should be here any time now and it won't take long 
to finish the job when we get the pistons." 

“But I need the crane very badly,” Evans said. 

“Sorry, but I can't help it," the man said. “I’ve writ- 
ten, phoned, and wired, but it doesn't seem to do any 
good. If the pistons don't get here today, I'll wire again 
tomorrow.” 

(Continued on page 18) 


Railway Mechanical Engineer 
JANUARY, 1945 


The power output was increased 27 per cent by modernization 


Alton Locomotives Modernized — 


А procram of improvement to ten light Pacific-type 
steam locomotives, which the Alton has recently com- 
pleted, enables this power to make a real contribution in 
the present emergency to passenger-train handling on 
this road. Tests indicate that, as a result of increasing 
the tender size and installing more efficient modern 
equipment and appliances on these locomotives, the draw- 
bar horsepower has been increased 27.2 per cent and the 
unit fuel consumption decreased 23.6 per cent. The loco- 
motives are regularly handling three more passenger cars 
per train than formerly and without any double heading 
on the fast schedule between Chicago and St. Louis, Mo. 

Originally purchased from the American Locomotive 
Company in 1914, these locomotives were equipped with 
tenders having a capacity for 10,000 gal. of water and 
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14 tons of coal and used to haul seven heavy conven- 
tional passenger cars on an 8-hr. schedule for the 282- 
mile daily run between Chicago and St. Louis. In 1939, 
the need for longer runs between fuel and water stops 
became so pressing that the tenders were lengthened 
about 5 ft., increasing the capacity to 13,650 gal. of 
water and 19 tons of coal. The locomotives were also 
equipped with Standard stokers and Hulson Tuyere-type 
grates, the boiler pressure raised from 200 to 220 Ib. and 
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Several betterments applied 
on ten light Pacific-type loco- 
motives permits hauling three 


more cars with less fuel 


the main steam valves reduced from 15 to 12 in. It was 
found possible to enlarge the exhaust-nozzle tip from 
6% to 614 in. At that time, the consist of the Alton trains 
was increased to 11 cars and the running time shortened 
to 6% hr. These trains, however, had to be double- 
headed over part of the road and in many instances over 
the entire district between Chicago and St. Louis. 

The War Production Board, in freezing all orders for 
passenger power in 1941, upset the program of the 
Alton to supplement its supply of modern motive power 
and, with no new locomotives in sight and an urgent 
need for added power to handle more and heavier pas- 
senger trains, it was decided to see what could be ac- 
complished by further improvement of the old steam lo- 
comotives. They were accordingly shopped and equipped 
with Worthington feedwater heaters, Nicholson Thermic 
syphons, Type HA superheaters and Dearborn auto- 
matic Foameters at an A-and-B cost of $6,635 per loco- 
motive. At this time, the exhaust nozzle was also again 
increased 14 in. in diameter, from 615 to 634 in. As 
modernized, these 30-year old steam locomotives now 
handle 14 heavy conventional cars, an increase of three, 
with no double heading and a single locomotive running 
through. between Chicago and St. Louis, daily, on a 
schedule of 5 hr. 50 min., with five intermediate stops 
in the 282-mile run. 

The Pacific-type locomotives referred to in this article 
were originally called Class P-16 on the Alton, this desig- 
nation being changed to Class P-16b for those which 
were improved in 1939 and Class P-16b (modernized) 
for those further improved in 1943 and 1944. In order 
to determine definitely what had been accomplished in 
connection with the latest improvement program, the 
management of the Alton arranged to make dynamome- 
ter car tests with a Class P-16b locomotive, No. 5291, 
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Principal Dimensions and Characteristics of the 
Alton Locomotives Tested 


Locomotives Loco. 5291 Loco. 5293 
as purchased as improved ^n rores 
in 1913 in 1939 1944 
Data Class P-16 Class P-16b Class P- 160 (M) 
Type of locomotive...... 4-6-2 4-6-2 4-6-2 
Type of stoker.......... None St'd. St'd. 
Engine: 
Cylinders, diam. and 
stroke, in. ......... 25 x 28 25 x 28 25 x 28 
Valve gear type ...... Walschaert Walschaert Walschaert 
Valves, diameter, in... . 15 12 12 
Valve travel, in. ...... 6% 6% 6% 
Boiler: 
Working pressure, Ib. 
per sq. 200 220 220 
Grate Md type апа sq. 
Ено YS Table, Hulson-Tuyere, Hulson-Tuyere, 
70.4 65.4 70.4 
есине heater or in- 
senda aster Injector Injector Feedwater heater 
Supe beser units ... . Туре А Type A уре 
Driving-wheel diameter, їп. 7 7 
Tractive force, lb. ..... Sos 42,500 42,500 
Heating surfaces, sq. ft.: 
Firebox oa 240 240 240 
Arch tubes, number and 
s "E Lem De А None 4-32 2-16 
yp hons, number an 
КУ ADR Y None None 2-65 
Total evaporating sur- 
SOOT T 3,967 3,999 4,048 
Wheel 5491 ft.-in. 
Engine and tener: 70-11 75-10 75.10 
Weights in working order, Ib.: 
On driving wheels ... 172,417 179,610 179,610 
Total engine ........ 277,350 282,150 282,150 
Tender 
Axle size, іп. ........ 65x12 64x12 
Wheel diameter, in. 36 36 
Total weight, loaded, Ib. 249,600 249,600 
Loaded weight, front 
trucks, 1b. Na 126,800 126,800 
Loaded weight, "rear 
trucks, Ib. CLR 122,800 122,000 
Wheel load per inch of 
wheel diameter, 1Ь.: 
Front trucks ..... "ED 440 440 
Rear trucks ...... Ken's 426 426 
Water capacity, gals. .. 10,000 13,650 13,650 
Coal capacity, lb. ..... 28,000 38,240 38,240 
Miscellaneous: 
Prnt nozzle tip, dia., М 6м 
MSE ед 6 6 
коа meter OS эсс Мо BA Yes 
Theoretical potential 
cylinder horsepower. ,330 2,390 2,830 


against a locomotive of the same class, No. 5293, after 
it had been fully «modernized. These dynamometer car 
tests, completed on April 9, 1944, comprised 9 test runs 
made on Alton Limited trains No. 1 and No. 4 of the 
Alton between Chicago and St. Louis. Data secured on 
the individual test runs are given in one of the tables. 
Run 6 was from Chicago to Bloomington, Ill., only. 

Results of the test runs are summarized in another 
table which shows that Locomotive 5293 handled more 
cars, faster and with less fuel and water after being mod- 
ernized. For example, the number of pounds of coal per 
car-mile decreased almost 20 per cent; water evapora- 
tion per Ib. of coal increased about 11 per cent; drawbar 
pull increased practically 17 per cent and drawbar horse- 
power 27.2 per cent; boiler efficiency increased from 
52.28 to 60.38 per cent ; overall efficiency increased from 
3.53 to 4.79; maximum power developed increased from 
2,364 to 2,824 hp. 

The overall efficiency of Locomotive 5293, 4.79 per 
cent, is not high even for a modernized steam locomotive, 
doubtless due to the abnormally heavy trains handled 
during the test. The test report calls attention to the in- 
fluence of excessive loads in decreasing locomotive effi- 
ciency and states that, with lighter trains, Locomotive 
5293 may be expected to show efficiencies up to 6 per 
cent. The horsepower figures represent the theoretical 
cylinder horsepower and the tests show that Locomotive 
5293 is capable of producing as much horsepower at the 
drawbar as it formerly developed in the cylinders. 

While modernized Class P-16b locomotives are daily 
hauling 14 cars in the present emergency, 13 cars was 
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the maximum number used on any of the test runs and 
the dynamometer-car tests demonstrated that Locomo- 
tive 5293 is readily capable of handling trains of this , 
size. While the heavy loading of a relatively small steam 
locomotive may necessitate some sacrifice in fuel econ- 
omy, if such a train were doubleheaded there would be 
a much greater fuel consumption by reason of using two 
locomotives, to say nothing of the increased cost of main- ' 
tenance for the additional locomotive as well as the wages 
of the additional crew. 


Seven Tons per Trip Fuel Saving 


With respect to the coal consumed, it is indicated from 
the tests that, where Locomotive 5291 would consume 
an average of 27 tons of coal under present conditions, 
modernized Locomotive 5293 would handle the same 
train under identical conditions requiring only 20 tons 
of coal, or a saving of 7 tons per trip. All coal used was 
carefully weighed and samples analyzed, considerable 
variation being found. For example, ash content varied 
from 14 per cent down to 5 per cent; moisture from 12 
to 7 per cent; and B.t.u. per lb. from 12,300 to 10,000. 

It is believed that the performance of Locomotive 5293 
with the dynamometer car demonstrated conclusively that 
with 10 or 11 cars under normal operating conditions, it 
will be possible to eliminate one coal stop which, in turn, 
will produce additional fuel economy. The tests showed 
that Locomotive 5293 can be worked when necessary 
with a substantially longer cut-off than Locomotive 5291 
and still maintain full steam pressure and, of course, de- 
velop increased power output. An analysis of the four 
highest drawbar horsepower ratings for each of the 
southbound and northbound runs for each locomotive 
shows an overall average maximum drawbar horsepower 
of 2,739 for Locomotive 5293 and 2,232 average maxi- 
mum drawbar horsepower for Locomotive 5291, or an 
increase of 507 drawbar horsepower. 

The modernization of the P-16b class locomotives has 
resulted in this power being able to maintain an on-time 
performance when handling an increase of three standard 
weight cars per train on trains No. 1 and 4 over and 
above what they were handling prior to modernization. 
This increased capacity has made it possible to handle 
the heavier train load due to increased passenger travel 
during the war emergency, and it may be said, that, by 
increasing the drawbar horsepower of each modernized 
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locomotive, the railroad has acquired the equivalent of 
5,070 additional horsepower or approximately two addi- 
tional locomotives. However, in normal times when only 
10 or 11 cars are being handled, it is reasonable to ex- 
pect an average saving of 6 to 8 tons of coal per trip 
between Chicago and St. Louis. 

The modernization of the ten P-16b class locomotives 
has resulted in a fuel saving approximating $100,000 an- 
nually, and has also resulted in a material reduction in 
the number of double-header locomotives formerly used. 

In conducting these dynamometer car tests on the 
Alton, the following general procedure was adopted: 

The test crew consisted of three men in the dynamom- 
eter car—one operator, one location spotter and one gen- 
eral data man. The test crew on the locomotive included 
one cab data observer, one coal weigher, one locomotive 
supervisor, one assistant supervisor and two coal passers. 

All instruments used were calibrated before the test 
and-re-checked throughout the tests to insure continued 
accuracy. It was necessary to eliminate test data in- 
volving drawbar-pull calculations on Test 9 on account 
of the dynamometer going out of adjustment. 

Figures for calculation of the average drawbar pull, 
average horsepower and etc., were obtained by planime- 
tering the drawbar graph from the chronograph chart. 


Maximum drawbar horsepowers were determined by 
comparing both locomotive performance at selected loca- 
tions, the same locations being used for all tests. 

All coal was weighed on the locomotive as used, with 
a special beam scale having a capacity of 400 Ib. of coal. 
To insure accuracy the scale was calibrated before and 
during the tests. Coal weight figures were recorded in 
triplicate, by the coal weigher, cab data man and by elec- 
trical contact on the scale which recorded each bucket 
on the dynamometer-car chronograph chart. 

The tender tank was calibrated by filling the tank with 
water and determining the volumetric capacity per inch 
in depth by running the water out of the tank into 55 gal. 
barrels. This was further checked by weighing the 
tender tank empty and full of water and checking the 
weight of the water against the volumetric determina- 
tion corrected for temperature. The opposite corners of 
the tender tank were equipped with hoses and sticks 
marked in inches. All test water readings were taken 
‘simultaneously at opposite corners of the tender tank to 
insure accuracy. The temperature of the water in the 
tender tank was determined each time water was taken. 

All pertinent data relative to locomotive operation and 
general conditions were recorded every five minutes by 
a man in the cab. Drawbar pull, speed and brake appli- 


Test Data Secured on Individual 


Runs with the Dynambmeter Car 


5291 5293 5291 5293 
4 4 H 1 
M MM  —À or м a eee 
1 3 5 7 2 4 6° 8 9 
3-28-44 3-31-44 4-4-44 4-7-44 3-29-44 4-2-44 4-5-44 4-8-44 4.9.44 
13 11 12 12 12 12. 13 13 13 
Lt wt. of train, tons ........ 1,017.51 842.89 942.59 937.36 937.36 913.13 998.64 1,019.11 1,037.09 
Elasped time, hrs.-min. ........ 6-54.8 5.53.5 6-21.8 $-49.0 7-44.0 5-49.0 2-18.8 5.5 5.45.5 
Running time, hrs.-min. ....... 6-07.6 5.13.7 5.36.4 5-12.0 6-28.2 5-19.9 2-17.2 5.29.9 5.24.9 
47.2 39.8 45.4 37.0 36.2 29.1 1.6 23.1 20.6 
40.69 47.73 44.19 48.37 39.72 48.34 55.18 48.03 49.02 
45.88 $3.75 $0.16 53.83 43.46 52.74 55.53 51.47 52.16 
281.3 281.3 281.3 281.3 282.3 282.3 26.6 282.3 282.3 
3,656.9 3,094.3 3,375.6 3,375.6 3,387.6 387.6 1,648.4 3,669.9 3,669.9 
206 214 210 213 196 211 13 213 216 
175 195 170 170 170 187 195 190 203 
185 196 191 192 176 193 187 186 178 
200 205 210 200 200 205 195 215 205 
10.3 10.3 9. 12.1 11.1 10.7 12.4 11.6 9.3 
19 17 21 17 20 19 20 17 16 
40 32 46 47.4 40.3 32 52 51.1 48 
25 22 30 30 25 24 40 35 25 
596 601 639 648 573 600 643 630 638 
605 605 680 680 605 610 660 680 700 
Сол. 
62,027 39,350 47,450 42,350 58,909 44,100 19,500 42,250 38,100 
1,6 5 800 400 1,150 none 600 700 
60,427 38,850 46,650 41,550 58,509 42,950 19,500 41,650 37,400 
22 16 53 23 11 9 34 142 34 
A $57 $73 632 250 540 516 е 113 335 
Net coal running, Ib. . 59,848 38,261 ,965 ,227 7,954 42,425 ,466 1,395 7,931 
Coal per car-mile, 1b.. 16.96 12.72 14.06 12.54 17.38 13.02 11.82 11.51 10.38 
Btu, рег car-mile 175.9 147.8 152.3 140.1 201.4 146.8 135.6 133.3 114.9 
Coal per db. hp. hr., 1b 7.55 4. 4.76 5.15 6.77 6.0. 4.65 4.61 6.48 
Bta. per db. hp. hr. 78.30 65.45 51.55 57.50 78.50 68.07 48.70 53.40 71.90 
Cof per hour, fb. ............ 9,861 7,360 8,318 7,991 9,042 8,060 B,430 7,573 6,912 
Cil sq. ft. grate per hr., Ib 150.8 11 11 113.4 138.3 123.2 119.7 107.6 98.2 
L total coal . .......... 643,482 457,195 514,121 472,762 682,548 497,429 229,008 489,174 421,801 
bé, net coal running ........ 620,638 А 444,397 497,860 460,659 671,541 478,656 228,609 479,397 410,189 
Аф btn. coal fired .......... 10,372 11,614 10,831 11,125 11,579 11,256 11,744 11,579 11,077 
` WATER 
30,589 25,760 27,527 26,981 32,375 26,873 12;835 27,646 24,304 
1,469 1,512 1,054 652 1,436 1,361 0 248 0 
0 0 614 7 0 0 0 50 873 
166 122 39 177 82 60 255 1,077 255 
29,120 24,248 25,859 26,255 30,939 25,506 12,580 27,332 23,431 
242,570 201,986 215,405 218,704 257,722 212,465 104,791 227,676 195,180 
‚05 $.28 4.68 5.30 45 5.01 5.37 48 5.27 
4.10 4.77 4.54 4.98 4.03 4.66 92 4.97 4.99 
1.282 1.283 1.285 1.286 1.277 1.283 1.287 1.285 1.284 
5.19 6.77 6.01 6.82 5.68 6.43 91 7.04 6.77 
27,227 19,805 22,314 - 13,106 26,671 22,135 8,915 21,666 14.122 
15,343 182,181 193,091 205,598 231,051 190,330 5,664 06,010 181,088 
1,187.1 1,188.1 1,186.8 1,185.5 1,187.0 1,186.9 1,184.2 1,184.5 1,184.1 
1,307.1 1,307.7 1,328.0 1,330.0 1,286.4 1,306.5 1,335.5 1,330.4 1,335.4 
LOCOMOTIVE PERFORMANCE 
10,565 9,058 12,854 10,721 11,423 9,377 11,908 11,893 7,593 
1,293 ‚298 1,720 1,539 1,522 1,319 1,763 1,632 1.056 
7,926.1 6,788.5 9,649.2 8,002.8 8,553.3 7,030.3 4,019.6 8,976.0 5.713.0 
27.18 20.8 20. 25.68 27.03 27.07 23.80 22.62 31.71 
48.39 57.26 56.10 61.13 48.19 $5.28 61.75 61.29 61.39 
3.25 3.89 4.94 4.43 3.24 3.73 5.03 4.27 3.54 
* Chicago to Bloomington, Ill., only. 
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General Summary of the Test Results 


Ratio Col. B 
* to Col. 
(A) (B) minus 100 
Item No. 5291 No. 5293 percent 
Number of cars .............. ..... 12 12.6 5.00 
Lightweight of train, tons ....... 927.71 987.35 6.44 
Running time, ,hr.. min. ......... 5.47.35 5.21.8 -7.93 
Average speed running time, m.p.h. 48.88 52.21 3.75 
Average boiler pressure, lb. 2... .: 207 213 2.90 
Average steam-chest pressure, Ib. Е 187.5 187 -.27 
Average exhaust steam pressure, Ib... 10.6 11.1 4.80 
Average cut-off, per cent M 36.1 48.9 35.50 
Average steam temperature, deg. F. 592 640 8.10 
Average superheat temperature, deg. F. 202 248 22.77 
Coal per car-mile, lb. .. ......... 15.01 12.06 -19.65 
Thousand B.t.u. per car-mile .. .. 168.0 135.2 -24.30 
Coal per drawbar horsepower-hour, Ib. 6.27 4.79 -23.60 
Thousand D.t.u. per drawbar hp.-hr. 72.58 52.82 -27.20 
Coal per sq. ft. grate area per hr., lb. 131.5 111.4 -15.30 
Total water evaporated, gals. ..... 27,453 25,719 -6.33 
Water per lb. coal, as fired, lb... 4.70 5.22 11.05 
Water per lb. of coal (10,500 B.t.u.), Ib. 4.39 4.88 11.18 
Factor of evaporation ............. А 1.282 1.286 .31 
Equivalent evaporation .............. 6.02 . 6.71 11.45 
Average drawbar pull, lb. ......... . 10,106 11,844 17.15 
Average drawbar horsepower ......... 1,308 1,663 27.20 
Drawbar horsepower-hours ........... 7,574.5 8,876 17.20 
Steam per drawbar hp.-hr., 1Ь........ 27.03 23.03 -14.80 
Boiler efficiency, рег cent ............ 52.28 60.38 15.49 
Overall efficiency, per cent ........ . 3.53 4.79 35.75 
Maximum hp. (mile post 234 south- 
bound) uuo: See ee й 2364 7 

Maximum hp. (mile post 81 southbound) 2824 


cations were recorded continuously by automatic pens 
on the chronograph chart. Locations and other notes in- 
cluding time past stations, mile posts and etc. were 
recorded on the chart manually. 

A general log of all trips was kept covering weather 
and track conditions and any unusual operating condi- 
tions observed. Atmospheric temperature was recorded 
at four locations on each trip, using a thermometer located 
outside the test car. Wind conditions were secured from 
local government weather stations at Chicago, Springfield 
and St. Louis for the times the train was in that location, 
but the effects of wind and temperature were not cal- 
culated for these tests. 

During the tests, an analysis was made of the coal 
taken each time and there was considerable variation. 
For example, there were occasions when stored coal was 
obtained from the terminal at St. Louis and it ran as 
high as 14 per cent in ash and other coals as low as 
5 per cent ash. The moisture content varied from about 
12 per cent to 7.5 per cent. At Chicago, the Wilmington 
coal in some instances ran as high as 12,300 B.t.u., where- 
as the Ridgely coal was just under 10,000 B.t.u. Fuel 
consumption was calculated on B.t.u. per drawbar horse- 
power-hour, because the quality of coal taken throughout 
the tests varied so greatly. | 

In calculating the steam consumed by auxiliaries, it 
was assumed that the air compressors use 25 lb. per min. ; 
headlight generator, 100 Ib. per hr.; steam heat, 100 to 
200 Ib. per hr. per car, dependent upon outside tempera- 
ture; stoker engine, 1 to 116 per cent and stoker jets 
] to 2 per cent of boiler output, dependent upon the type 
of stoker ; safety valve, 1,100 Ib. per min. 


A Serappy Job 
(Continued from page 14) 


Evans cradled the receiver and walked out to the scrap 
dock. The more he looked the worse he felt. There was 
a car spotted and waiting, but one car wouldn't hold the 
mountain of scrap, it would take two. 

He found his available labor force—two house cleaners, 
one pit cleaner, and the man that cleaned the machine 
shop—and told them to go to the scrap dock and start 
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loading scrap. It didn't take long to see that the four 
men wouldn't be able to make even a decent showing by 
the time the S. M. P. arrived. 

Evans thought of calling out the whole force, mechan- ` 
ics, helpers, and all, to load scrap, but that would mean 
delays to locomotives and after all getting the locomo- | 
tives out was more important than loading scrap, and he 
wasn't minimizing the importance of scrap either. 

The foreman knew the superintendent of motive power - 
would be hot as a firecracker but there .was little that 
could be done without the crane. In one day two men 
with the crane would load more scrap than a dozen men 


. could load by hand. 


Tue job at the fuel oil crane hadn’t been quite as messy 
as Sparks had feared. The water service men had cleaned 
a good bit of the oil off the crane and Sparks wiped off 
more. He managed to get the job finished with a few 
clean spots left on his overalls but his gloves were ready 
for the trash can. He gathered up his tools and went 
back to the electric shop. While Evans was stewing 
around the scrap dock, Sparks, passing by, saw that the 
foreman was in a sweat and he had a good idea why. 

The electrician wiped his tools and laid them on the 
work bench, then got a piece of waste and some carbon 
tetrachloride, a very scarce article, and began trying to 
clean some of the oil from his overalls. 

While Sparks was making the more or less successful 
attempt at dry cleaning, Evans came into the electric 
shop. The electrician expected Evans to say something 
about carbon tet being too scarce for such use, but the 
foreman had other things on his mind, 

“Did you finish the oil crane?” Evans asked. : 

"Yes, it's О. К.” Sparks replied. “Did you want 
something else done ?" 

"Nothing special," Evans replied, *unless you can find 
a motor for the portable crane. That scrap almost has to 
he loaded before tomorrow noon." 

"Afraid I wouldn't know where to get a motor," 
Sparks said, then when Evans started to leave Sparks 
had an idea. “Say, I might be able to get the crane going 
after a fashion." 

The foreman turned suddenly. “How?” 

"Well, we could hook up an electric welder out by the 
scrap dock and run the crane with current from the 
welder. Some one would have to regulate the welder 
while-the crane operator handled the crane controls." 

. "It's worth trying," Evans said hopefully. "Let's see 
if it will work." 

The crane was pushed out to the scrap dock, but the 
six men could not start it up the incline. 

“Wait, and I’ll connect the welder to the crane motor,” 
Sparks said. f 

Operation was slightly awkward at first. Sparks oper- 
ated the welder controls to regulate the voltage while the 
portable crane operator handled his machine. After two 
unsuccessful attempts the crane pulled itself up the in- 
cline to the scrap dock and loading began. In an hour 
the operators had learned how to work together better 
and the work went along almost as well as though the 
crane had its usual power. A laborer on the dock fast- 
ened the chain to the scrap and another in the car un- 
hooked and threw the chain back. Another car was set 
that night and the last scrap loaded before noon. 

Evans, very well pleased, looked at the empty dock and 
went to the office. Two minutes later the phone rang. It 
was the man in the repair shop uptown. “We got the 
pistons and the motor will be ready this afternoon,” the 
man said. 

He still wonders why Evans swore. 
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A Journal Bearing that Reduces 


Waste Grabs and Hot Boxes 


Ir ıs well known that there have been no great changes 
in the type or style of friction journal bearings for rail- 
road cars and locomotive tenders in the past 80 years, 
except where slight changes have been made in dimen- 
sions to accommodate larger loads and faster train sched- 
ules, and in the addition of a soft metal lining. These 
changes have not solved the problem of preventing waste 
grabs and, in spite of every precaution, we still have 
them. For purposes of review, the following is a partial 
list of some of the causes of hot boxes: waste grab; 
rolling waste; packing not in contact with the journal; 
too much packing; packing caked or glazed; boxes im- 
properly packed; insufficient packing; time between 
periodic packing dates too long; boxes packed too tight; 
loss of oil through use or leakage; packing too dry; poor 
quality of packing; wiping on edge of bearing caused 
by lining spread; wiping by trapped waste in lining 
grooves; wiping by waste jam at bearing top in box; 
wiping caused by waste ledge projection in box; im- 
properly saturated waste; improper oils; abrasive mat- 
ter in packing; defective or broken bearing; improper 
application of bearing lining to shell; shelled out lining; 
cracked lining; concentrated pressure due to uneven 
bearing; wrong bearing size for journal; lining worn 
out; overload on bearing; improperly finished bearing 
surface; excessive journal taper; improperly finished 
journal; truck out of square; bolster guides and col- 
umns worn; water or ice in box; top of wedge not hav- 
ing proper bearing in box; distorted or broken wedge; 
broken journal box; crown of box worn hollow; careless 
workmanship in assembling trucks; careless handling of 
journals and lack of protectives; flat, rough and badly 
worn wheels and wheels out of round; rough track sur- 
faces; rough handling in switching; rough handling in 
road-haul trains; excessive journal-bearing tilt; exces- 
sive journal-bearing roll between box stops; improperly 
maintained machinery in manufacturing and finishing of 
axles and bearings; worn or broken dust guards. 


Waste Grabs 


It has been estimated that at least 70 per cent of all 
hot boxes result from waste grabs. The large percentage 
of failures directly chargeable to these grabs led our 
mechanical department into a campaign to find out just 
what caused waste grabs and to try to correct the con- 
dition before the hot box developed. No practical answer 
had been obtained up to 1935 to stop waste grabs during 
ordinary handling of cars. . = 

A careful study of photographs made of action in 
journal boxes during switching shows the necessity of 
stopping waste grabs by preventing waste from coming 
in contact with the journal in the “danger zone,” that 
is at the lower edge of the journal-bearing lining metal 
and the journal proper. A study shows that there is 
sometimes a three-way movement of journal bearings 
relative to a fixed center line of the axle. These move- 
ments may be upward which causes a lifting of the bear- 
ing off the journal; or, there may be a tilting action; 
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or, a forward or backward movement of the bearing rela- 
tive to the fixed ends of the car. 

In any case it is easily seen that when, for any reason, 
the bearing is moved from its normal position an aper- 
ture is opened which can trap any loose ends of waste 
that may be near its lower edges. As this opening be- 
comes larger it tends to grab the waste which is then 
carried between the bearing lining and the journal. 

It is a well-known fact that when a new bearing is 
placed on a journal the surface of the bearing that at 


.first actually carries the load is limited to a fraction of 


the total bearing surface. This area is usually about one 
inch wide in the center and extends the entire length of 
the bearing. This means that there is a larger opening 
present at this time between the lower edge of the lining 
metal and the journal suríace than exists after the bear- 
ing wears in and settles on the journal. This condition 
is, of course, more pronounced after a journal has been 
reconditioned because of the smaller turned diameter 
of the journal. 


Attacking the Problem 


It was felt that any device used to overcome this grab- 
bing tendency should be simple, have no moving or re-. 


Example of a waste grab developed after the bearing had raised from 
the journal at yard-switching impact speed 
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movable parts, should be a part of the brass itself, should 
not be too expensive, and should not require any addi- 
tional labor for inspection or maintenance. E 
Wipers interided to remove foreign matter that might 
cling to the revolving journal were investigated. They 
not only removed the foreign matter, but wiped the oil 
off the journal surface and caused a failure on the first 
trial during switching operations in the make-up of the 
train at the terminal. This test demonstrated to us 
that it would not be a good thing to have anything rub 
directly on the journal bacause of the danger of remov- 
ing the necessary lubrication from the journal as well 
as the danger of having a wiper deface the smooth sur- 
face of the journal itself. ; 
Photographs show that, with a standard A. A. R. 
brass, when the waste starts to roll on the rising side, 
it goes up against the lower underside edge of the brass 
and remains in the “danger zone" where lint, loose ends, 
and sections of waste can be grabbed and pulled under 
the lining of the brass and on to the journal proper. 
We felt it necessary, therefore, to find some means to 


move this rolling waste away from the journal and to-. 


ward the side of the box to eliminate the possible danger 
of grabbing. 

A journal bearing was designed which had two in- 
tegral extensions, one on each side of the brass, extending 
its full length. "These extensions were located so as 
to allow about %-in. clearance at all times between the 
journal and brass and to project about %4-in. below 


Bearing design employed on the New Haven which is responsible for 
reduction of waste grabs and resulting hot journals 


the under side of the brass. These projections added 
considerably to the structural strength of the brass, pre- 
vented rocking and definitely stopped waste grabs in 
regular switching and road operation. With the build 
up of train speeds, the eddy current of air created between 
the journal and the integral extension ledges along the 
sides of the bearing diverts lint to the box side. This 
accumulation is in evidence on high-speed trains. Further, 
the extended deep sides prevented rocking and guided 
the bearing to its natural position on the journal. 
Proving that these brasses would stop waste grabs 
under all operating conditions was our next step. In 
1935, eight new 5-in. by 9-in. modified A. A. R. brasses 
were made incorporating the two integrally-cast waste- 
repelling ledges. These brasses were placed in test serv- 
ice on a dining car. Journal boxes were packed to the 
full center line of the journal to aggravate the tendency 
to waste grab. A nine months' test period followed and 
no report of any waste grab was received. These added 
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waste deflecting projections actually repelled the rolling 
waste away from the journal toward the sides of the box. 

After the original test, approval was given for further 
applications to other cars. About March, 1937, 48 spe- 
cial brasses were applied to four more dining cars. About 
June, 1937, 200 special brasses were applied to fifteen 
streamline passenger cars and to four standard passen- 
ger cars and one dining car, all with 5-in. by 9-in. jour- 
nals. In June, 1938, 400 special bearings were applied 
to 50 new streamline passenger cars. Up to about Sep- 
tember, 1942, these fifty cars ran over 150,000,000 box 
miles without a single failure due to waste grab or hot 
box. An additional 50,000,000 box miles were added 
up to September, 1943, without any sort of failure. 

An outside laboratory test was made in 1938 to check 
our findings that this bearing would stop waste grabs. 
Arrangements were made with the Magnus Metal Cor- 
poration to run a series of tests on their special testing 
machine. The findings were, “These test runs did not 
result in a waste grab and the special design of the 
bearing with its extending ledges did turn the waste 
away from the journal when the waste was moved to 
contact with the ledge." k 

In 1940, 50 new caboose cars were built on which 
standard A. A. R. bearings were applied. After a short 
time, these bearings were running hot, and waste grabs 
were developing because the cars were used on a section 
of road where pusher engines were employed. These 
brasses were removed and replaced with the special 
brasses. No further trouble was reported. Seventy-five 
more new caboose cars of the same design have been pur- 
chased since with these special brasses, and all of them are 
still operating without a hot box from-any cause. 

We were having considerable hot-box trouble on loco- 
motive tenders. Tender hot boxes are seldom heard 
of now since we have applied the special brasses. 

In June, 1939, it was reported that there had been 
no trouble of any kind from the 648 special brasses | 
then in service. Tests continued until May 1, 1942, with 
no running hot or any demonstrable failure chargeable 
to these bearings. 

These bearings were adopted May, 1940, as standard 
on passenger cars and locomotive tenders having A. A. R. 
standard axles. This action was taken because it seemed 
definitely proved that this bearing had greater durability, 
gave better lubrication and prevented waste grabs. 

In January, 1940, 2,000 additional special bearings 
were applied to 250 self-clearing twin hopper cars which 
have a capacity of 120,000 Ibs. each. A very careful per- 
formance record has been kept on all these cars and in 
two 15-month repack periods not one hot box has been 
reported due to waste grab. 

In May, 1941, 8,000 of these bearings were applied 
to 1,000 new 60-ton box cars. No exact record was kept 
of the large mileage covered by these cars which gave 
trouble-free operation with no hot boxes reported due 
to waste grabs for two 15-month periods. None of these 
hopper or box cars have appeared on a train or car per- 
formance sheet with a hot box since they were built. 

Some of these bearings have been removed when 
wheels were changed but they are few in number, Emer- 
gency brasses have replaced the special bearings found 
defective at the time for periodic repacking. 

A policy has been adopted of not relining any passen- 
ger- or freight-car brasses. Experience has shown that 
many times a hidden flaw will exist in a brass and may 
be the cause of an early brass failure when it is put 
under the stress of operation. The added cost of new 
bearings over relined ones has been well-justified by an 
exceptionally good record. 
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EDITORIALS 


Electrical 
Potentials 


The hand-to-mouth kind of procedure which has char- 
acterized all railroad operations for several years must 
be continued at least for the duration of the European 
phase of the war. It means a continuation of material 
conservation, the doing of more with less manpower, 
and in many cases the making of installations which 
must be replaced when circumstances permit. Codes 
have been relaxed, but in most cases it may be expected 
that they will again be reestablished in much of their 
original form.. Some of the substitutes permitted will 
be accepted as being superior to older materials but 
this will not have much bearing on the replacement of 
installations. The situation is creating a lot of deferred 
work, but the volume represented is small in comparison 
with new work based on the adoption of many engineer- 
ing developments awaiting release. 


One requirement which can not wait is adequate 
electrical maintenance facilities for Diesel-electric loco- 


motives. Although this type of motive power has been 
in railroad service for 20 years, it was not until 1940 
that any considerable amount of road power was used, 
and it is the locomotives hauling heavy high-speed 
trains which require heavy-duty service of traction 
motors. 

In the car lighting and air conditioning field there 
is an extremely difficult maintenance situation which 
must look to the future for its final resolution. ‘Cars 
have been overworked so intensively and for so long 
that much new and rebuilt equipment is required. This 
situation will be intensified by the railroads’ need for 
the best in passenger cars to meet postwar competition. 
Material has already been released for the building of 
40 aluminum and 15 steel passenger cars and it is 
estimated that it will be necessary to build from 2,000 
te 3,000 cars per year for a period of five years. 


Train communication offers real improvement of | 


train operation and fulfills immediate needs so well that 
orders have been placed for installations covering 1,039 
miles of line and costing nearly $2,000,000. As its 
use is extended, a need for caboose power supply will 


develop. On the locomotive a larger turbo-generator | 


or two such units may be used. At present only straight 
storage battery systems are planned for cabooses. 
These can be kept charged by terminal charging stations, 
but the history of car lighting suggests that eventually 
either axle-driven or engine-driven generators vill be 
used to supply the necessary power. 

Many enormously large and expensive lighting instal- 
lations have been made in war manufacturing plants, 
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but either the railroads have not been considered war 
plants, or their reputation for getting along with rela- 
tively little light is so good, that very little thought 
has been given to the making of improvements. In the 
face of constant, and, on the railroads, high depreciation 
of lighting fixtures and wiring, this should become a 
fruitful field for making beneficial improvements. 

As usual, plans are being made for installations of 
electric traction. Actual installations require long study 
and large capital expenditure and are made only at 
long intervals. It is, however, heavy traffic density 
which makes the use of electric locomotives profitable, 
and in certain locations present traffic is extending 
existing steam power beyond the limits of designed 
capacities. 

These and many other potentialities of electrical equip- 
ment are being brought nearer to realization by new 
devices and materials, some of which have grown out of 
war needs. Among these are new insulating materials 
which reduce size and weight of apparatus and permit 
higher operating temperatures, recently developed com- 
munication equipment, some of which is still awaiting 
military release, greatly improved public address sys- 
tems, completely new types of light sources, a wide 
assortment of plastics, improved generating equipment, 
air compressors, air-conditioning control and lighting 
systems for passenger cars, better wiring materials, bet- 
ter and lower-cost capacitors, electronically con- 
trolled variable-speed motors, welding control that in- 
sures good welding, hot-journal indicators and many 
other protective devices. These developments and many 
others, a considerable part of which have been stimu-. 
lated by the pressure of war, will make the postwar 
period interesting for those with imagination, and if 
effectively used will do much to retain the position and 
importance of the railroads in the field of transportation, 


Mechanical Division 
Research During 1944 


If one is inclined to forget that the Mechanical Division. 
of the Association of American Railroads has been en- 
gaged extensively in the conduct of engineering research. 
projects for the past six or seven years, a glance at the. 
library shelf holding the research reports which have 
been forthcoming during this period will be a sufficient 
reminder. During this time extensive investigations. 
have been conducted on freight-car trucks, on the 
horsepower requirements for heavy high-speed passen- 
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ger service, on passenger-car axles, on locomotive 
crank pins, and on counterbalancing locomotives for 
high-speed service. Some of these projects have been 
the subjects of several progress reports. 

Reports on two projects have appeared during 1944. 
These are the Second Progress Report on Locomotive 
Crank Pin Tests and the report on the counterbalance 
tests. The first represents a matter which falls entirely 
within the bailiwick of the Mechanical Division. The 
latter covers a subject of interest alike to the Mechani- 
cal and Engineering Divisions and they participated 
jointly in the conduct of the study. 

Engineering investigations are nothing new to the 
Mechanical Division. They have been under way almost 
from the beginning of the organization of the Master 
Car Builders’ and the American Railway Master Me- 
chanics’ Associations. There has, however, been some 
change in the character of these investigations. A num- 
ber of those which have been under way during the past 
six or seven years are distinguished from many of the 
earlier studies in that they are seeking basic engineer- 
ing data affecting the strength and performance of de- 
tails, whereas more, but by no means all, of the earlier 
projects were much less specific in the character of the 
data they brought together. 

Of the two reports which came out in 1944 that on 
the crank pins is 4 progress report and does not repre- 
sent the final results of the project. Its conclusions, 
however, are sufficiently definite within the scope of 
the second year’s work to be of immediate value and, 
undoubtedly, many railways have already taken advan- 
tage of the information ‘presented therein to improve 
their practice with respect to crank-pin fits. The con- 
clusions of the counterbalance tests have effectively set 
the limits within which the overbalance compromise is 
satisfactory, both from the standpoint of the operation 
of the locomotive and the track. They should also set- 
tle the controversy over the value of refinements in ro- 
tating balance which has been carried on for a good 
many years. 


Broad Appraisal 
Of Motive Power Needed 


As we go into the year 1945 the railroads find them- 
selves in one of the most favorable positions with re- 


spect to motive power in their entire history. The: 


justification for the statement lies in the fact that the 
roads have many types of power to choose from; new 
types in prospect and a wealth of operating experience 
as a guide in formulating policies for the future. 

Prior to the outbreak of the war, a satisfactory con- 
dition as to motive power needs was one in which there 
existed a reasonably safe margin of serviceable loco- 
motives to be drawn upon for unforeseen emergencies. 
What that safe margin was is indicated by the records 
of stored and shopped locomotives in relation to the 
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ownership. The sudden increase in demand created by 
wartime traffic left railroad operators without safe mar- 
gins for they not only had to use up practically all of the 
reserve, but were not able to get new power to supple- 
ment their needs. Many railroads had partially fortified 
themselves against the emergency by purchases, о! 
modern high-capacity steam units and the adoption of 
the Diesel-electric locomotive. 

The Diesel-electric has brought home the value of in- 
tensive utilization of power and provided competition 
that has acted as a challenge to steam. Its outstanding 
performance has developed within railroad organizations 
both the necessity and the desire to find out whether 
steam power could not also approach these same per- 
formances. 

The operating department forms its judgment of mo- 
tive power from such factors as availability and failure- 
free performance. It is not concerned with matters of 
design nor does it care how or where the mechanical 
department gets the locomotives just so long as they 
are there when needed and do the job they are called 
upon to perform. An appreciation of this fact will help 
to understand why the Diesel has been so popular with 
the operating man and why it has been called the “an- 
swer to an operating man’s prayer.” It has served to 
set a pace for other types of power that has brought out 
hidden values and possibilities not heretofore realized 
and the impetus of this pace-setting is largely respon- 
sible for the operating performances that place the rail- 


roads in a position of confidence born of accomplish- 


ment. 

This war will not last forever. When it ends the 
railroads will again be faced with the problem of con- 
ducting business in a world of intense competition in 
the field of transportation and where success or failure 
will depend entirely upon the ability to meet that com- 
petition on a profitable basis. 

Possibly there never has been a time in railroad his- 
tory when management was so greatly in need of a 
coldly practical appraisal of the entire motive power 
question. Management today must look to someone for 
the answers to questions relating to the economics of 
the motive power problem. Management is also faced 
with the necessity of apportioning expenditures for im- 
provements between motive power, rolling stock, road- 
way improvements, shop and terminal improvements 
and a variety of other opportunities for worth-while 
investment. 

The largest items in the entire category of railroad 
expenditures are locomotive repairs and locomotive fuel. 
The proponents of Diesel power not only claim that it 
will save the railroads millions of dollars in these two 
expense items alone but that it is an operating facility 
with none of the disadvantages of steam power. Those 
who back the steam locomotive claim that, if given the 
same chance, it will do just as good a job as the Diesel 
and do it cheaper. 

Here are two sides of a controversy in which railroad 
management stands as the referee. The mechanical of- 
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ficer must recognize that it is no longer a question of 
how many locomotives to buy; or what kind. What 
management wants to know is whether to buy locomo- 
tives (of whatever type) ; spend money for roadway, or 
repair facilities, or signals—and why. ` 

Those who are promoting the interests of the Diesel 
have done an excellent job in selling to railroad man- 
agement not a locomotive but an operating facility hav- 
ing potentialities that contribute to efficient and econom- 
ical transportation. The steam locomotive has never 
been sold to anyone—it has been bought by the mechan- 
ical department not as an operating facility but as one of 
the tools of the trade. If the steam locomotive has oper- 
ating potentialities which are not sufficiently recognized ; 
if it has not been given the job that it is capable of 
doing, then those who promote the interests of the steam 
locomotive must recognize that it is management—the 
referee—that must be sold on the value of modern steam 
power. 

The railroads are entitled to have all the facts in a 
ase of this kind. If the Diesel is better than steam, or 
dce versa, let's find out why. But let's not be prejudiced 
by the conclusions until we have made sure that it is the 
interests of the railroads that we have in mind. 


NEW BOOKS 


LOCOMOTIVE ENcvcLoPEDIA—1944 EDITION. Published 
by the Simmons-Boardman Publishing Corporation, 
30 Church street, New York 7. 1,396 pages, 8% in. 
by 11%4 în., illustrated. Bound in Fabrikoid. Price, 
$5. 


The 1944 Locomotive Cyclopedia is the twelfth edi- 
tion of this reference book, the first of which was printed 
in 1906. In general, this new edition follows the form 
of the 1941 book and is divided into 20 sections, each 
of which covers a group of associated equipment and 
thus simplifies reference to any particular group. The 
use of the book is also made easy by the five tabulated 
indices, There are also several bibliographies covering 
articles in recent publications. While the general make- 
up of previous editions has been retained, the subject 
matter has been thoroughly revised. A large amount 
of new material has been incorporated and only such 
old material retained as still represents regular current 
practices and which is needed to make the book com- 
plete. In the work of revision the editors have re- 
ceived valuable assistance from the Advisory Commit- 
tee appointed by the Mechanical Division of the Asso- 
ciation of American Railroads; the mechanical heads of 
practically afl railroads; the locomotive builders; the 
manufacturers of locomotive equipment, and those sup- 
plying machine tools and shop equipment. The book 
contains 1,396 pages, 84 more than the previous edition 
and the largest number in any edition yet published. 
In the sections devoted to steam-locomotive equipment 
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there are elevation drawings of a number of steam loco- 
motives of recent design; improved lubrication equip- 
ment; new types of locomotive tenders of large capa- 
city, and new and improved brake equipment. The sec- 
tion covering Diesel locomotives for railroad service 
has been greatly extended to cover current develop- 
ments in this type of locomotive for switching, trans- 
fer and road service, both freight and passenger. In- 
formation in regard to railroad electrifications has been 
fully revised and brought up to date. The section on 
Export locomotives has been amplified to include loco- 
motives of all types instead of only steam locomotives. 
New material has also been added for Industrial Loco- 
motives. Descriptions of locomotive specialties and de- 
vices are much more complete than in any previous 
edition. The section devoted to Locomotive Shops and 
Engine Terminals and their equipment has been re- 
written and expanded. Eleven chapters cover the work 
of the machine shop in detail. Additional chapters are 
included on the boiler shop, machine forging work, 
material handling and the engine terminal. 

In this edition, there are three entirely new chapters 
on the maintenance and servicing of Diesel-electric lo- 
comotives. The character of the facilities needed by 
railroads operating this form of motive power is rapidly 
taking a definite pattern and these chapters represent 
an accurate cross section of the many problems in- 
volved in Diesel maintenance and a guide to their ulti- 
mate solution. 

The chapter on Welding and Allied Operations has 
been completely rewritten and broadened in scope to 
include examples of the latest practices in flame harden- 
ing and shape cutting. 


SAFETY IN ELECTRIC AND GAs WELDING AND CUTTING 
Operations. By American Standards Association. 
Published by American Standards Association, 70 
East 45th street, New York 17. 31 pages. Paper 
covered. Price, 40 cents. 


This is a war standard developed by a committee repre- 
senting all fields of interest in the use of gas and electric 
welding. More than 750 manufacturers and users of 
welding and cutting equipment have reviewed the mate- 
rial presented to them and: the complete work in its 
requirements has been generally acceptable to them. 
Certain of the features in it relating to ventilation are 
open to further study according to the committee but all 
others can be regarded as representing practices on 
which there is general agreement. Standards are set 
for the installation and operation of gas-welding and 
gas-cutting equipment ; installation and operation of arc- 
welding and arc-cutting equipment; installation and 
operation of resistance-welding equipment; fire preven- 
tion; protection of personnel, and, ventilation and health 
protection. All recommendations are given in a clear 
and concise manner and the pamphlet is one with which 
safety and welding supervisors should be familiar. 
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Car Foremen and Inspectors 


With the 
| 
| 
| 
| 


Wreck Train Equipment | 


The requirements for wreck 
train equipment are of such 
character that it will generally 
come under two classifications ; 


namely, No. 1 and No. 2 
Trains. 
No. 1 wreck trains should 


have a general make-up behind 
the locomotive in the following 
order: one truck car—all-steel 
flat car; one steam derrick— 
150 to 250 tons capacity; one 
idler car—all-steel flat car; one 
tool car—steel underframe box 
car; one fire-fighting car—steel 
underframe box car ; one dining- 
cook car — steel underírame 
coach or box car; one bunk car—steel underframe 
box car. 


R. Schey, Chairman 


Features of the Derrick 


The derrick must be so constructed that it will clear 
all lines over which it is assigned and must not exceed 
the capacity for trestles, bridges and track without special 
authority. 

The capacity of the derrick should be sufficient to 
handle the power dependent upon it—steam, electric, or 
Diesel. With larger and heavier power coming into use 
on many roads, greater capacity derricks arg preferable 
and will work to better advantage with excess lifting 
power rather than working too close to capacity. 

The steam derrick and all of the cars in the wreck 
train should be equipped with standard couplers, yokes 
and draft gears. 

Derricks should also be equipped with electric lights 
and air-operating valves on both sides for the use of 
groundmen. Locking devices for outriggers should be 
effective and of such design as to prevent shifting when 
the derrick is in train movement. 


Fire-Fighting Cars 


A recent addition to Class I wreck trains is a fire- 
fighting car completely equipped with fire-fighting appa- 
ratus to combat oil, gasoline and other fires at wrecks. 
This fire-fighting unit should be complete so that it can 
be operated without depending upon any equipment in 
the wreck train proper in the event it is desirable to 
operate the fire car to the scene of an accident at a much 


* Abstract of a paper prepared for the 1944 year book of the Car Depart- 
ment Officers’ Association. 
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A complete description of the 
tools and facilities n e e d e d— 
Bunks for 16 men recommended 


greater speed than is permissible for heavy wrecking 
derricks. 

Combatting oil fires requires special foam-generating 
equipment, gasoline or steam pump, water supply, fire 
hose, firemen's equipment such as boots, coats, helmets, 
gas masks, asbestos suits, etc. Also first aid equipment 
for emergencies. : 

The truck car should be of all-steel construction sub- 
stantial in design. The wood floor should have rails 
laid, shimmed up over the top of the floor so that cinders 
and dirt can be blown out easily. Wreck trucks should be 
placed on the rails amd properly anchored to prevent 
movement in transit. In addition to the required safety 
appliances, the addition of vertical hand holds makes it 
easier for wreck-train employees to get on and off the 
truck car. 

Underneath pockets or lockers, for heavy outrigger 
blocking, ties and wedges are very beneficial in loading 
and unloading and save a considerable amount’ of time 
and labor. Some wreck trains have an additional block 
car for this purpose. 

Ten extra rails are also carried on the floor of this car. 
Removable stakes are provided so that rails can readily 


Dining room, looking toward the kitchen 
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be rolled off the car. End stops keep the rails on the 
cars. Some railroads carry an extra rail-and-tie car 
for this purpose. 


Idler Car 


The idler car should be of all-steel construction and 
substantial in design. A wood floor should be provided 
and the car equipped with heavy lift cables, various 


Bunk car with upper bunks raised and lockers partly showing 


hooks required for different jobs, lifting beams for 
loaded and empty cars and passenger cars. Extra key- 
attachment couplers are also carried. This arrangement 
saves lifting of heavy cables and hooks, and saves valu- 
able time and labor. 

Underneath lockers about 14 ft. long are provided on 
each side, divided into compartments. The compart- 
ments, each labeled, contain such equipment as replacers, 
truck chains, jacks, journal wedges and bearings, center 
pins, complete oxyacetylene cutting outfit with 100 ft. 
of hose. The gas tanks are mounted on a carrying litter 
so that the outfit can readily be carried by two men. 


Hose is of such length that most cutting can be done: 


without removing the carrying litter from the locker. 
Regulators, hose and torch are always connected up ready 
for instant use, but the valves on the tanks are kept 
closed to prevent damage to regulator diaphragms. All 
replacers are equipped with rail clamps to avoid spiking. 

The idler car is equipped with an auxiliary water 
tank for the steam derrick. This auxiliary water supply 
is beneficial in keeping the derrick operating and elim- 
inates time out for syphoning water from the locomotive 
tank. Water from auxiliary tanks is forced by air pres- 
sure from the train line and water is supplied to the 
wrecker tank by a hose laid along the idler car. Air 
pressure is controlled with a feed valve set at 15 1b. 
pressure. A gauge is supplied to avoid damage to the 
water tank. A vent valve is also supplied to vent air 
pressure after water is taken. Another advantage of 
forcing water by air pressure rather than syphoning 
is that the water is not heated and the injectors on the 
derrick will work more efficiently. 
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Tool Car 


The tool car is a box car fitted with racks for various 
equipment, such as cables, chain hoist, small blocks, wood 
wedges, portable electric-light generator with two 500- 
watt floodlights and one 250-watt spot light, sledges, 
hammers, wrenches and various hand tools, journal 
jacks and body jacks, bolts of various sizes, air hose, 
Pipe nipples, etc., assortment of special links, hooks, 
pulling knuckles, corner protectors, etc., bench and vise 
for emergency repairs, dry hopper for use of men when 
the camp car is not brought to the actual derailment, 
car oil, dope and other supplies and tire-setting equip- 
ment. 

This car is equipped with side doors in addition to end 
doors. Underneath lockers are provided for additional 
equipment and extra oxygen and acetylene cylinders. 
A second complete oxygen-acetylene cutting equipment 
is provided with long and short cutting torches. А 
heating stove is provided. To facilitate handling heavy 
equipment in and out of the car, a rope falls, mounted 
on a swinging arm, is provided at each side door. Plat- 
form steps and additional hand holds at each doorway 
facilitate entering and leaving the car. 

A different color is assigned to each wreck train for 
pus various hooks, cable sockets, small tools, etc. 

the event two or more wreck trains are working 
together it will be easy to identify tools and equipment 
belonging to each outfit when ready to pick up tools 
and equipment. This avoids argument and keeps each 
wreck train completely equipped with standard tools. 

All cables are provided with drop-forged zinc-poured 
open-end sockets. With this arrangement two and more 
cables can be combined with links and pins to provide 
a cable of any length for pulling or rolling cars away 
from the right of way. This eliminates handling of 
awkward long cables and in the event a cable is damaged, 
only a short section will be scrapped. Special cables 
such as drawbar slings, bridle slings, chokers, etc., have 
recently been provided, made of braided wire rope 
These braided ropes are more flexible and lighter than 
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conventional plow steel cables. It is important that pure_ 


virgin zinc be used for rope attachments, as babbitt and 
substitute materials will not give adequate lifting ca- 
pacity. 


Bunk Car 


The bunk car is a 40-ft. box car equipped with double- 
deck Pullman-style beds. Accommodations are provided 
for 16 men which takes care of the regular wreck crew 
as well as extra men such as machinists, etc., who may 
accompany the wreck train. There is an individual 
locker for each member of the wreck crew. Large 
drawers are built in underneath lower beds for storage 
of clean linen and blankets. When beds are not in use, 
mattresses and pillow cases are kept covered with canvas 
to keep them clean. This canvas is removed when beds 
are made up for use. Bunk cars are equipped with electric 
lights. 


Dining and Cook Car 


A steel underframe coach or dining car is used. The 
general floor plan provides for a complete kitchen built 
in at one end. The kitchen contains a dining-car range, 
ice boxes, sink, work table, cupboards for storage of 
dishes, staple groceries and silverware, flour bin, potato 
bin, space for garbage cans, etc. Hot and cold running 
water is supplied in the kitchen from overhead tanks. 
These tanks can be filled from the ground with a standard 
coach watering hose or garden hose with the use of 
adapter fittings. 

The dining room, next to the kitchen, is equipped with 
four-seat tables along both sides of the car with an aisle 
between. A partition and door is provided between the 
dining room and the washroom which is equipped with 
lavatories, enclosed shower, enclosed flush type toilet, 
etc. The water is supplied with overhead tanks and 
a coal water-heater is installed for heating wash water. 

At the opposite end of the car there is a private office 
for the wreck foreman. This office contains a double- 
deck bed for the wreck foreman and assistant wreck 
foreman, a desk, a cupboard for stationery and instruc- 
tions, clothes lockers, etc. It also is equipped with elec- 
tric lights supplied by batteries and an axle generator 
to keep the batteries up while running. 

No. 2 wreck trains have a general make-up behind 
the locomotive in the following order: one truck car— 
all-steel flat car; one steam derrick—75 to 100 ton ca- 
pacity; one idler car—all-steel flat car; one tool car— 
steel underframe box car; one dining-camp car—steel 
underframe coach; and one bunk car—steel underframe 
box car. (The bunk car is furnished only on wreck 
trains when the dining and camp car is not of sufficient 
length to accommodate bunks for the men.)  Equip- 
ment and general make-up of No. 2 wreck trains is 
similar to No. 1 wreck trains with the exception of the 
size and amount of various cables and slings, lifting 
beams, etc. 

The report was signed by R. Schey, chairman, super- 
visor car maintenance, N. Y. C. & St. L.; W. T. Wright, 
car foreman, C. & E. I.; H. H. Young, general fore- 
man, car dept., I. C.; A. L. Miller, general car foreman, 
Wabash; R. B. Fisher, regional master car builder, B. 
& O.; J. Grimmer, master car builder, E. J. & E.; 
F. A. Shoulty, assistant superintendent car department, 
C. M. St. P. & P.; H. J. Baker, equipment inspector, 
cars, P. M.; W. R. Hall, supervisor car maintenance, 
C. & е W.; апа L. W. Dobbins, general car foreman, 
N: YG 
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Tank Car Repairs* 


One of the most serious problems facing the Petroleum 
Administration for War during the early days of the war 
was the transportation of petroleum and its products from 
the oil fields and refineries of the Southwest to the East- 
ern Seaboard which, until the war, had depended upon 
oceangoing tankers for 98.5 per cent of its supply. In con- 
verting to overland transportation, it became essential to 
move tremendous quantities of petroleum and refined 


Workmen effect quick repairs to the damaged end sill of a tank car 
at the Twin Oaks repair yard 


products in railroad tank cars. Between 1941 and 1943 
railroad transportation of petroleum to the East Coast 
was revolutionized so that by June of the latter year more 


At the Marcus Hook repair shop the bent center sill of a tank car is 
straightened and then reinforced, using an extended-handle air hammer 


than 80,000 of the nation’s 107,000 tank cars in petroleum 
service throughout the United States were in this service. 
Innumerable problems resulted from the evolution. The 


* From information furnished by th ini i 
Washer tek urnis y the Petroleum Administration for War, 
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Petroleum Administration urged the oil industry to exer- 
cise all of the ingenuity at its disposal to keep the cars 
rolling. The following article describes how one com- 
pany, disregarding the additional costs involved, has 
met this challenge by developing a program of tank-car 
repairs that eliminates the delay of sending equipment to 
repair shops, thus greatly reducing turnaround time and 
increasing deliveries. 

At two principal terminals, the Sun Oil Company has 


While still on the repair track, this damaged tank car gets a new 
body — bolster cover plate— Quick repairs have greatly reduced 
turnaround time 


installed facilities to do speedy repair work right on the 
tracks, instead of sending the cars to railroad shops. Ex- 
clusive of investment, this work is costing Sun $300,000 
a year more than the allowable cost set by the Associa- 
tion of American Railroads. 

The results, according to traffic executives in charge of 
such repairs, is an efficiency in tank-car handling at least 
50 per cent greater than the average. The turnaround 
time between company terminals at Twin Oaks, Pa., and 
Meraux, La.—a round trip of nearly 3,000 miles—has 
been cut to less than 12 days. Sun's average delivery of 
crude oil per tank car per day on this run is 19 barrels, 
as compared with the average of 12 barrels for the same 
distance for the industry as a whole. 

The importance of this margin to the war-time oil 
supply is emphasized by the volume of the company's 
tank car traffic, which in 1943 amounted to 350,000,- 
000 mi. 

Though construction of the Big Inch and Little Big 
Inch pipelines under direction of the Petroleum Admin- 
istration for War has greatly eased the situation on the 
Atlantic seaboard, substantial railroad tank car shipments 
are still necessary. Rail movement of oil products is ex- 
pected to take on added importance as increased quan- 
tities have to be delivered at Pacific Coast ports for en- 
larged operations against Japan. 

Benjamin P. Atkinson, Jr., general foreman of both 
the on-the-track repair yard at Twin Oaks and of Sun's 
heavy repair shops at the Marcus Hook, Pa., refinery, 
has this to say: 

"We work night and day, seven days a week. These 
cars are taking an awful pounding, but we have to make 
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permanent repairs and get them rolling again, and that 
applies to a good many cars that would simply be scrapped 
in time of peace. 

“The most common damage is a cracked or bent center- 
sill, which can be caused by suddenly braking a train, by 
pushing a heavy string of cars over a grade, or other 
kind of rough handling. 

“For leaks in the tank we have curved plates all ready 
to rivet on. 

“Most of our men have been trained right here. They 
come from all kinds of occupations, and many of them 
had never done any mechanical work or even physical 
labor before. But during 1943, we managed to make 
37,222 tank-car repairs at Twin Oaks, and 2,000 repairs 
were made at Meraux, La." 

Meraux is one of a number of new loading installations 
that are a part of Sun's war effort. They receive crude 
oil by pipeline and barge, and are so located as to reduce 
substantially the rail tank car mileage. The Twin Oaks 
repair yard is also an unloading siding, serving the 
Marcus Hook refinery.: | 


Brake Beam 
Assembler and Tester 


The assembly and testing of brake beams is carried on 
at the Chattanooga, Tenn., car shop of the Southern on 
a single table which has been designed to serve both 
uses. The table top is equipped with all necessary stops 
and blocks for the assembly operation and the fittings 
needed for testings are readily set in place when that work 
is being done. The power source for both assembly and 
testing is an air cylinder mounted horizontally and 
equipped with a two-way control valve and a pressure 
auge. 

When beams are being assembled the channel section 
and fulcrum are properly positioned against the table 
stops. The truss rod, threaded but not bent, is next 


Truss rods are bent with a forming die fastened on 
the air cylinder piston 


placed in position and the admission of air to the cylin- 
ders advances a vee-shaped die which bends the truss 
rod to the proper angle and holds it in position while the 
brake shoes are applied and the holding nuts drawn up 
tightly. 
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Assembly and testing work is all done at this work table—One of 
the holding shoes for the tension test is shown in position at the 
left side of the table 


After a beam has been assembled it is tested by at- 
taching a hook to the air-cylinder piston through which 
the test force is applied to the beam as the piston is re- 
versed. The beam is held in position on the table for 
this operation by a pair of demountable shoes which are 
slipped into slots on the table. The brake heads fit 
against these shoes which have the same contour as the 
backs of standard brake shoes. 


Pneumatic 
Journal Jack 


The ingenious and time-saving pneumatic journal jack, 
illustrated, won a suggestion award for its designer, a 
carman employed at the Baton Rouge, La., car repair 
tracks of the Illinois Central, as described in the Illinois 
‘Central magazine issue for September, 1944. The new 


X Dia. Pipe 


Shims used for variation 
Handle Bar 


in Height of Journal Boxes 


x 12"x 14 PI. 
Table for Brass 


Pneumatic device used in jacking journals at the Baton Rouge, La., 
саг repair tracks of the Illinois Central 


jack is described as a decided improvement over the 
hand-operated standard car jacks formerly used in re- 
packing journals at this point. 

The jack consists of an air-brake cylinder with a 12-in. 
piston and non-pressure head, the cylinder being reduced 
to 416 in. in length and welded to a 14-in. by 30-in. 
flanged base plate. Four 5$-in. bolts welded to the base 
plate extend upward through the non-pressure head of 
the brake cylinder and engage the flattened ends of two 
braced 1-іп. pipe sections which serve as the frame of 
the device, supporting a single ll-in. truck wheel in 
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bearings just outside the brake cylinder and being offset, 
bent and extended upward to form handle bars HH 
which are 28 in. apart and 42 in. high at the upper ends, 
A %-in. by 12-in. by 14-in. plate P rests on опе end on 
the brake cylinder and is cut out at the sides so that it 
fits in between, and serves to space the two pipe-frame 
sections to which it is welded. This plate makes a con- 
venient table for the inspection of journal brasses and 
wedges, ` 

Extension plate E which projects 5 in. beyond the 


\ 


Pneumatic device used in jacking journals at the Baton 
Rouge, La., car-repair tracks of the Illinois Central 


brake cylinder serves to position ‘the jack when it is 
rolled under the journal box and also tends to hold the 
wheel down against any possible lifting tendency during 
the jacking operation. Round steel shims of varying 
thickness are used to take care of varying journal-box 
height and one of these shims is shown in the illustration 
resting on plate P. Admission of air to the brake cylin- 


der during the jacking operation is controlled by means 


of a small cut-out cock in the hose line which is, of 
course, closed when the journal box has been jacked up 
to the desired height. The box can be easily lowered 
any desired amount until it rests on the wedge and brass 
by exhausting air from the cylinder through the other 
air cutout cock illustrated. 

This device has the important advantage of being 
easily portable for movement by one man anywhere about 
the car shop or car repair tracks. It can be inserted 
under the journal box with a minimum of physical effort 
and no time need be lost looking for wood planks or 
blocking material. The actual lifting operation also re- 
quires absolutely no manual work and is done in mini- 
mum time. 

This journal jack is said to be practically fool-proof in 
operation and there is no danger of slipping. The only 
necessary precaution is keeping fingers out of the journal 
box while it is being lowered onto the wedge and brass 
and any responsible carman will know enough to look 
out for that. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


oervicing on Through Runs' 


The two most important con- 
siderations in connection with 
installation of servicing facili- 
ties for locomotives used in long 
through runs are, first location 
and, second, design of the facili- 
ties so that all servicing opera- 
tions can be performed with one 
spotting of the locomotive. Serv- 
icing facilities at intermediate 
stations should be located on the 
main line tracks where operat- 
ing conditions will permit. This 
is particularly important for pas- 
senger locomotives. 

Water cranes should be pro- 
vided that will deliver water to 
the locomotive tender at a rate fast enough to fill the 
largest capacity tender in 34% min. The minimum de- 
livery rate for water should be not less than 4,000 gals. 
per min., and with tenders having a water capacity of 
20,000 gals. or more, the delivery rate should be over 

* Abstract of a r prepared for the 1944 year book of the Railway 


Fuel and Traveling E gineers' Association. 
f Fuel conservation engineer, Atchison, Topeka & Santa Fe. 


E. G. Sanders 


By Е. G. Sanders! 


Adequate and suitably located 
terminal and intermediate fa- 
cilities cut down assignments 


5,000 gals. per min. Water cranes are now in service 
that can deliver 7,000 gals. per min. 

Delivery of fuel should be accomplished within time 
required to fill the tender with water, or not to exceed 
3% min. For coal-burning locomotives, this requires 
swinging aprons or spouts that will permit filling the 
tender without moving the locomotive. Installations have 
been made where the spout swings parallel with the track 
that will deliver 42 tons of coal in 75 sec. The fast 
delivery of fuel oil to oil-burning locomotives requires 
oil cranes capable of delivering 1,000 to 1,200 gal. of fuel 
oil per min. Heavy fuel oil generally used on oil burning 
locomotives must be maintained in the wayside supply 
tanks at temperatures ranging from 130 to 160 deg. F. 


Fig. 1—Servicing an eastbound passenger locomotive at a station stop—Similar facilities for westbound trains are located at the opposite end 
of the platform 
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Fig. 2—High-speed servicing facilities for oil-burning freight locomotives at an intermediate terminal 


to assure this fast delivery. This is also necessary so 
that no steaming difficulties will occur due to the oil 
being too cold to flow to the burner or too heavy and 
thick to atomize properly. 

The dumping of ash pans on coal-burning locomotives 
requires installation of cinder- and ash-handling equip- 
ment located below and between the tracks so that ash 
pans can be dumped at the same time coal and water 
are being supplied. Hoppers or dump cars for handling 
the ashes should be of sufficient capacity to take an 
ash-pan-full of ashes. For the quick removal of ashes 
from the ash pan, it is desirable to provide a water 
hose for washing the ashes out of the pan. However, 
water can only be used during non-freezing weather. 
It is essential to shake the grates before arrival at the 
station in order to reduce the time required for cleaning 
fires to a minimum. 

Sanding facilities should be provided at some of the 
more important servicing stations. Adequate sanding 
facilities are particularly important at stations where oil- 
burning locomotives are serviced. Facilities for delivery 
of sand to oil-burning locomotives should have two over- 
head sand bins or reservoirs so rail sand can be delivered 
to the sand dome simultaneously with the delivery of flue 
sand to the sand box on the oil tank. 

Rapid servicing of locomotives at the initial and final 
terminals is just as important as it is at intermediate 
servicing stations en route. The heavy traffic now being 
handled by all railroads due to the war has doubled and 
trebled the number of locomotives turned at most large 
enginehouses. Serious congestion will occur at such 
terminals if the locomotive servicing facilities are inade- 
quate or not properly located. 
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[The author here referred to an article in the September 
2, 1944, issue of the Railway Age describing improve- 
ments which were made at the Armourdale, Kan., ter- 
minal of the Chicago, Rock Island & Расїйс.—Ергтов] 

The high-speed facilities for servicing oil-burning 


Fig. 3—Fuel oil, water, track sand and firebox sand being delivered 
to two locomotives simultaneously 
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steam passenger locomotives shown in Fig. 1 serve east- 
bound passenger locomotives. They are located at the 
east end of a passenger station platform so all servicing 
operations can be performed while the train and loco- 
motive are standing at the station. Similar facilities are 
located at the west end of the passenger station platform 
for servicing locomotives on westbound passenger trains. 
It will be noted that two employees are supplying fuel oil 
and water to the locomotive and that other employees are 
lubricating the main- and side-rod bearings with high- 
speed air-operated grease guns. Other operations per- 
formed include inspection of the locomotive, checking of 
lubricating oil in driving and journal boxes, removal of 


carbon from firebox and replenishment of miscellaneous. 


supplies. The locomotive is standing over an inspection 
pit which is provided with electric lights and is of suf- 
ficient depth so the inspector can make underneath in- 
spection standing in the pit. It requires an average of 
eight minutes for complete servicing of a locomotive at 
this station. The servicing time can be reduced to five 
minutes if necessary. 

This passenger locomotive handled a train from Los 
Angeles, Calif., to Kansas City, Mo., a distance of 1,791 
miles. Locomotives of this type operate on six daily 
trains (three westbound and three eastbound) between 
Kansas City and Los Angeles. Twelve different engine 
crews are required to handle one train between these 
points. Fuel oil is supplied en route six times westbound 
and five times eastbound and water supplied sixteen 
times in both directions. Enginehouse employees meet 
the locomotive at eleven intermediate terminals where 
engine crews change to inspect and service the locomo- 
tives. The locomotives used on these long runs average 
from 13,000 to 14,700 miles per month per assigned loco- 
motive and 15,300 to 19,500 miles per month per active 
locomotive. 

Railroads operating coal-burning locomotives on 
through passenger runs usually locate intermediate serv- 
icing facilities some distance from passenger stations to 
avoid the dust and dirt incident to the handling of coal 
and ashes. This involves extra stops for servicing. To 
reduce the delay to a minimum, coal docks have been 
designed and installed that deliver 42 tons of coal in 
75 sec. The fast delivery of coal is accomplished by the 
use of a spout (called a bootleg) that swings lengthwise 
of the track. A hopper is installed underneath the track 
with sufficient capacity to hold all of the ashes in the 
ash pan. Water is delivered at the rate of 3,500 gals. per 
min. The delivery of fuel and water and dumping of 
the ash pan is performed at one spotting of the loco- 
motive, 

Freight locomotives operating on long through runs 
usually do not use the servicing facilities installed for 
passenger locomotives. The general practice of handling 
freight locomotives at intermediate terminals where 
engine crews change, is to uncouple the locomotive from 
the train and bring it to the enginehouse for servicing 
and supplies. Servicing facilities should be located on 
tracks adjacent to or near the enginehouse where the 
locomotives can be moved to and from the trainyard 
with minimum delay. 

Facilities for servicing freight locomotives should be 
designed so all servicing operations can be performed 
in the shortest possible time. A minimum of two servic- 
ing tracks should be provided and the facilities so 
arranged that locomotives can be serviced with one spot 
in either direction on both tracks. 

An installation of high-speed servicing facilities at an 
intermediate terminal for oil-burning freight locomotives 
is shown in Fig. 2. Water, fuel oil and sand are being 
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furnished simultaneously. An oil-burning locomotive re- 
quires sand for cleaning flues in addition to rail sand. It 
will be noted that two sand spouts are provided so rail 
and flue sand can be supplied without moving the lo- 
comotive. Fig. 3 shows two locomotives being serviced 
simultaneously. These locomotives operate in freight 
setvice on through runs between Argentine (Kansas 
City), Kan., and Clovis, N. M., a distance of 637 miles, 
which is the longest through freight run on the Santa Fe. 
There are twenty-five locomotives of this class in this 
assignment and they are making 8,000 to 9,000 miles per 
month per assigned locomotive. It would not be pos- 
sible to obtain such high mileage without the installation 
of high-speed servicing facilities. Without these facilities 
it would be necessary to relay the locomotives at two 
intermediate terminals and this would necessitate keeping 
two relay locomotives at each of these two terminals, or 
would require an assignment of twenty-nine locomotives 
to make the same mileage now being made by twenty- 
five locomotives. 

The cost of installing all the new servicing facilities 
between Argentine, Kan., and Clovis, N. M., was con- 
siderably less than the cost of one new locomotive. This 
emphasizes the importance of installing new servicing 
facilities or improving existing facilities when new loco- 
motives are purchased. 


Chemical Treatment of 
Diesel Engine Cooling Water 


The Reading Company is now treating chemically all 
water employed in the cooling systems of Diesel-electric 
locomotives. The work is done under the supervision of 
a field chemist assigned from the railroad’s test depart- 
ment to insure that chemicals are used in the proportions 
required. He also makes periodic checks of the treat- 
ment to assure the stability of the results. The present 
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Condition of Diesel-engine cylinder head from a unit in which water 

treatment was employed—Water passages are clean—The dark ap- 

pearance of the water jacket results from the inhibiting action of 
the chemicals used 
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work was started in 1939 when it was realized that 
cooling-system water should be treated to minimize 
corrosion in the cooling system. However, at that time, 
there was no existing standard or accepted practice or 
procedure in use. 

Conventional chemical treatment used for steam-loco- 
motive-boiler feed water will not produce satisfactory 
results. The problems involved are different due to the 
higher pressures and temperatures employed in steam- 
locomotive operation. The reaction products of this type 
of treatment in steam-boiler feed water can readily be 
eliminated by blowing down the boiler. In the case of 
Diesel-electric-locomotive cooling water they can only 
be eliminated by frequent draining and flushing of the 
entire system. ; 

Studies were made by the engineer of tests and vari- 
ous treatments were experimented with until August, 
1941, when a chemical compound having a sodium di- 
chromate base was adopted. Similar compounds to the 
one in use on the Reading are manufactured by a number 
of companies specializing in the chemical treatment of 
water. The compound is added in the proportion of 20 
ounces to 50 gal. of cooling water. 

The raw-water supply on the Reading has an average 
hydrogen ion factor of Ph 6.7 which is definitely in the 
corrosive range. After chemical treatment the Ph value 
average 8 which is definitely alkaline and represents a 
desirable condition to prevent corrosion. The com- 
pound used is very stable and, in general, will maintain 
a hydrogen ion factor of Ph 7-plus for approximately 
three months without additional treatment. However, in 
order that the condition of cooling water may be known 
at all times, test analyses are made by a field chemist 
and additional compound added if it is found to be needed. 
At three-month intervals the cooling system is drained 
and flushed thoroughly with plain water. The cooling 
system is then refilled and the proper amount of chemical 
added. This work is supervised by the field chemist. 

The photograph shows a section cut through a cylinder 
head which was approximately six years old. All of the 
water passages are revealed to be clean, the dark appear- 
ance of the water jacket being due to the inhibiting action 
of the chemical treatment used. According to experience 
on the Reading, the prevention of corrosion and blocking 
of water passages not only prolongs the life of parts but 
also results irf better operation from the standpoint of 
maintaining desirable engine temperatures. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


This department is for the help of those who 
esire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless spectal permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Embrittlement 
In Locomotive Boilers 


Q.—What protective measures can be taken against embrittle- 
ment in boiler plates and the seams of locomotive boilers ?—D. E. V. 


A.—On boilers in service the simplest protection is 
water treatment. The feed water can be checked by using 
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an embrittlement detector and, if it is found to be caus- 
ing embrittlement, proper chemical treatment сап be ' 
added until the water is made non-embrittling. Embrit- 
tlement occurs only when the metal is under stress. 
Stresses can be structural, pressure, or cold working. 
Pressure and structural stresses in the seams should not 
be excessive if embrittlement is to be prevented. In 
fabricating the boiler the cold working of the shell course 
and seam welts should be kept to a minimum and ex- 
treme care should be taken when riveting so that cold 
working stresses are not set up in the metal due to high 
riveting pressures or excessive caulking. 


Welding 
Longitudinal Seam i 


Q.—What advantages, if any, are obtained by welding the longi- 
tudinal joint of a boiler shell course before applying the inside 
and outside welt straps? —E. K. 


A.—The welding of the longitudinal seam of the boiler | 
shell course before applying. the inside and outside welt 
straps is intended to insure a tight ѕеат. It has been 
the practice to weld the ends of the longitudinal seams as 


Longitudinal butt strap welded adjacent 
to the circumferential seam 


illustrated to insure a tight seam and eliminate the neces- 
sity of caulking the outside welt strap adjacent to the 
circumferential seam of the next course. 

The joint of the shell course to which the seam is 
attached is along the line 4-44. Because the edges of the 
inside- welt strap are not caulked, the tightness of the 
seam is dependent upon the caulking of the outside welt 
strap. The caulking and welding of the outside welt strap 
causes the seam to be tight at all points except in the 
short space between the end of the butt strap and the 
shell plate of the adjacent course. For this reason this 
area must be welded to insure a tight seam. The weld 
is usually made about 12 in. long. Extending this weld 
the entire length of the boiler course would insure a tight 
seam with the tightness of the seam not being dependent 
upon the caulking of the outside butt strap. 


Crown Bolt Taps | 
Q.—Should the tap used in applying crown bolts have continuous 


threads the full length of the water space or should a short tap 
with long leads be used?—F. I. M. ; 


A.—When the crown bolts to be applied are threaded 
on a turret lathe with both ends threaded at the same | 
time it is better to use a continuous thread tap. When | 
each end of the crown bolt is threaded separately it will | 
make no difference if the short tap is used as the threads © 
on one end may not line up in respect to those on the : 
other end. The general practice is to use a short tap with - 
a plain spindle of the required length screwed into the 
end of the tap. When using a tap with a plain spindle 
no attempt is made to synchronize the threads of the 
inner and outer sheets and it has been found by experi- 
ence that the rejects because of stripped threads are 
negligible. 


Railway Mechanical Engineer 
JANUARY, 1945 


Welded Construction of 
Locomotive Wheel Centers* 


One of many successful adaptations of the electric-arc 
process is in the locomotive-wheel-center construction be- 
ing done by the Pennsylvania at its Altoona, Pa., shops. 

Component parts of the wheel-center assembly are 
made up of items ranging from short sections of small- 
diameter tubing to the large circular rim which is 2 in. 
thick, The hub section is 5 in. in thickness and other 
parts have a thickness of 34 in. The members are flame- 
cut and roll-formed. 

Spoke sections are of mild steel and they are made in 
two parts. The outside parts are tack-welded to the rim 


Welded wheel center after machining 


m a turning fixture designed to facilitate weld position- 
ing. The inside sections are also tack-welded to the hub 
m the same positioner. After the tack-welding opera- 
"on, finish-welding to the hub and rim is done in two 
passes using mild-steel electrodes. Rod sizes of %o-, 
že- and ап, diameters are used. Intermittent bead 


"Information and photographs from a field service report of the Lincoln 
ric Railway Sales Co., Cleveland, Ohio. 
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Elevated temperatures required for some operations are 
obtained in a gas-fired furnace 


welds at the joints are applied in sequence to avoid over- 
heating and possible distortion. 

The rim and hub sections are then clamped in a jig 
and the veed ends of the spoke sections are welded 
solidly into single spokes. The joints on the spokes 
are double-veed and fused into one unit by applying 12 
passes on each side. The assembly is again placed in the 
positioning fixture and two operators weld the spokes to 
the outside sheet of the wheel center. To avoid distortion 
when welding the mild-steel sheet to the high-carbon- 
steel rim and hub, the assembly is placed in a heating fur- 
nace to maintain the work at a temperature of 900 deg. F. 
The furnace is gas-fired and heavily insulated with as- 
bestos. The inside sheet is then welded to the spokes by 
applying a plug weld in a single pass through slots in the 
sheet. This work is also done in the heating furnace. 

The total weight of the wheel center shown, after ma- 
chining, was 2,670 lb. The assembly required the de- 
positing of 205 Ib. of weld metal. 
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Simplified Control for 


Heating and Air 


Ow ruxs from New York City to Miami, Fla., or St. 
Petersburg, it is not uncommon, because of changes in 
climatic conditions, for the cars to require cooling when 
leaving New York City ; heating during the night around 
Richmond, Va., and cooling again the next day. Al- 
though there is a porter assigned to each car, sometimes 
he and the train crew are too busy with other duties to 
change the selector switch, from cool to heat or vice 
versa, when the outside air temperature has dropped or 
increased sufficiently to necessitate this change. 

To eliminate, as much as possible, this manual opera- 
tion of the selector switch on the control panel by the 


. 


Cooling Therm, 


Conditioning 


train crew, the Fulton Sylphon Company worked with 
the Seaboard Air Line to develop a control panel that 
would automatically set up the car for either heating, 
cooling or ventilation, completely independent of train 
crew operation and determined only by the climate the 
car encounters. 

The contral panel originally furnished by the Fulton 
Sylphon Company and used in Seaboard Air Line Car 
No. 6214 consisted of one operating switch which could 
be turned to any опе of four positions, namely, heat— 
off—vent—cool. The schematic wiring diagram of this 
arrangement is shown in Fig. 1. This original panel was 
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Fig. 1—Schematic wiring diagram for the original form of control panel 
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Pos. 


Fig. 2—Schematic wiring diagram for the simplified control panel 


zxifed by the manufacturer to have only two positions, 
‘lon, as shown by the schematic wiring diagram Fig. 2. 
_ since the middle of the 1943-44 winter, Car No. 6214 
75 been equipped with this simplified panel. Now the 
гып crew simply turn to the on position at the start of 
“einp and to the off position at the destination. Four 
“emostats located in the inlet air duct (shown as fresh- 
ã7 tubes in Fig. 1) automatically determine whether the 
ar is set up for heating, cooling or ventilation. 

The off position sets the car up for a parking tempera- 
“re of 60 deg. F., or any other desired temperature. 
--€ compressor and blower fan circuits are open. The 
“head heat valve is closed and one-half of the floor 
"it system is under control of the 60 deg. F. thermostat. 

‘ith the switch in the on position, if the outside tem- 
аге is above 60 deg. F., cooling is obtainable pro- 
“ced the car temperature is above the 74 deg. F. setting 
“the cooling thermostat located in the recirculated air 
‘sam, The car is under the control of the cooling ther- 


EL 
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mostat just as it was previously when the switch was in 
the cool position. The cooling thermostat may be either 
the differential- or fixed-temperature type of control. 
When the outside air is below 58 deg. F., but above 
40 deg. F., only the overhead heat supply is available 
and the car is under the control of the two thermal bulbs 
that are part of the modulating differential overhead heat 
control valve. Usually this valve tends to maintain a 
recirculated air temperature of 73 deg. F.; though it may 
be adjusted to any other desired temperature. When the 
recirculated air temperature is, for example, 73 deg. F., 
the discharge air temperature from the overhead heat 
coil is controlled at 73 deg. F. to establish a balance of 
the heat input to the car; but when the recirculated air 
drops to 72 deg. F., the discharge air temperature rises 
to 75 deg. F. to restore quickly the control temperature 


Чо 73 deg. F. 


Between 40 deg. F. and 30 deg. F., the overhead heat 
supply and one-half of the floor heat supply is available 
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to maintain the car temperature at some value such as 
73 deg. F. The overhead heat supply is under control 
of the thermostat described above and one-half of the 
total floor heat supply is under control of a 70 deg. F. 
thermostat tube located in the floor heat thermostat as- 
sembly. The available one-half of the floor heat surface 
will therefore not be used unless the floor heat thermo- 
stat is below 70 deg. F. 

Below 30 deg. F. the overhead heat supply and the 
entire floor heat supply is available. The second one-half 
of the floor heat. surface is under control of a 68 deg. F. 
thermostat tube located in the floor thermostat assembly 
and this portion of the floor heat will not be used until 
the temperature at the floor thermostat is below 68 deg. F. 

Fig. 4 is a graph showing the results of a test run be- 
tween New York City and Jacksonville, Fla. On this 
trip the outside air temperature varied from 44 deg. F. 
to 79 deg. F. and the recirculated air temperature was 
constant at 73 deg. F. for all the readings taken on the 
trip. The car started out set up for cooling and during 
the night the heat from the overhead heat supply became 
available, then in the morning the car was back to the 
cooling set up—all of this without any attention by the 
train crew. 

There is a third position of the switch that is accessi- 
ble by the use of a key carried by authorized persons. 
The purpose of this position is to permit testing of the 
cooling system regardless of the car temperature. In 


D 


Fig. 3—Above: Control switch used on the original panel—Below: 


Control switch for the simplified panel 


this position the cooling thermostats and cooling relay 
are shunted' out and the compressor runs continuously 
under the high-low pressure control. Since all failures 
of any equipment will overheat the car, this one emer- 
gency position takes care of practically all emergencies. 
In nine months of operation, it has not been necessary to 
use this emergency position. 
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The Seaboard Air Line, because of its north and south | 
travel, frequently encounters conditions where the train 
crew should operate the control switch several times 
during one'trip. It is probable, however, that railroads | 
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comfortable temp. 


Temperature Degrees Fahrenheit 


Time 
Fig. 4—Curve showing the results of a test run between New 
York City and Jacksonville, Fla. 


operating east and west encounter similar conditions for 
at least several weeks during the spring and again in the 
fall of the year, so the simplicity of the system described 
in this discussion may be pertinent for other railroads. 

The simplified selector control panel described above 
can also be used in conjunction with modulated or stepped 
cooling control systems, which are now in operation on 
several railroads. 


In-Place 
Dipping and Baking* 


The dipping and baking of field coils, both main and 
commutating, without removal from the motor frame, 
presents many difficulties. To dip the whole shell means 
that a great deal of time must be spent with cleaning the 
exterior as well as the interior, and the New York 
City Transit System has found a means of eliminating 
this part of the job by the design of the fixture shown in 
the illustration. 

The shell is dropped down on a “rubber seal at the 
bottom, one or two small drain holes plugged, and then 
insulating varnish is pumped into the motor frame, 
flooding the entire interior including all fields. The 
center drum is used merely to reduce the quantity of 
insulating varnish required. 

After the varnish has'had a chance to saturate thor- 
oughly the fields and interior of the frame, a valve at 
the bottom of the tank is opened and the varnish per- 
mitted to drain back into the reservoir. Pole faces are 
cleaned and the shells are then placed in the ovens shown 
directly behind those two fixtures and baked at tempera" 
tures somewhat lower than usually employed for arma- 

* Abstract of a Paper by B. F. Cordts, engineer, cars and shops, New 


York Сс Ie Б; Се presented at a meeting of the Transportation 
Group, A ew York, on November 14, 1944. 
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‘insulating varnish impregnating stands for motor field coils—The one at the left shows the center drum used to reduce the amount of 
varnish required, and the one at the right shows a motor frame in place 


isto avoid damage to the motor leads which are left 
ected when this method is used. 
The ovens are thermostatically controlled with timers 
iged to apply or cut off power for any predetermined 
Ventilation is also controlled so that any degree 


Tecirculation can be obtained. 


ig E 
е s Shop Streets 


ping magnet portably mounted on a tiering truck 
over the miles of streets of the Milwau- 
we shops of the Chicago, Milwaukee, St. Paul and 
and is collecting a surprising amount of tramp 
t would damage tires on trucks, automobiles and 
thicles which move materials from building to 
- The use of the magnet was initiated by J. V. 
‚ manager of stores, who conceived the idea of 
ing the magnet and its power supply easily mountable 
Й И would not tie up the vehicle to which it is 
ne it to be used for other purposes when 
pore not being swept. 
‘adaptation of the magnet to the vehicle, which is 
тө xally as the doodle-bug, was made Ьу Paul О. 
eld isor of automotive equipment, under the 
«С A. J. Carr.- The engine-driven generator 
Supplies the power is mounted on skids and is 
by the vehicle in the same manner that is used 
ng freight. The magnet is attached with spe- 


cial hooks and secured with holding clamps. The oper- 
ating switch shown at the right of the operator is clamped 
to the generator when the unit is not in use. Similar 
vehicles are located at other points and when necessary the 
generator, magnet and switch can be shipped for use at 
other locations. 

The magnet was furnished by Stearns Magnetic Mfg. 
Co., Milwaukee, Wis. 


Street sweeping magnet in use in the Milwaukee shops 
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Train Communication Progress 


New orders placed and the 
extent of experiments made 
indicate that train telephones 
will become a regular part 


of operating equipment 


A summary of developments in train communication 
was published in the August, 1944, issue of Railway Me- 
chanical Engineer. Since that time, various comments 
have appeared, describing successively the following in- 
stallations: The Pennsylvania contracted with the Union 
Switch & Signal Company to install inductive communi- 
cation on two main-line four-track divisions covering .245 
miles of line between Harrisburg, Pa. and Pittsburgh. 
The Federal Communications Commission held hearings 
in Washington, D. C., first, to establish reasons for allo- 
cating radio channels to railroads for train communication 
and other needs, and second, to determine exactly what 
channels should be allocated to railroad service. The 
Canadian National tried out radio telephone communica- 
tion for yard operation, using 50 watt transmitters em- 
ploying a frequency of 38.6 megacycles. The New York, 
. New Haven & Hartford, in cooperation with the West- 
inghouse Electric & Manufacturing Company, initiated a 
series of tests on radio telephone train communication. A 
90-mile test run featuring end-to-end train communica- 
tion was made in France, using two 4-lb. Walkie Talkie 
sets operated from the C. B. S. Signal Section. 

Other recently developed information on train com- 
munication, which has not appeared previously in these 
pages, includes the plans of the Kansas City Southern to 
install train commurfication on 560 miles of line between 
Kansas City, Mo., and Shreveport, La., the Atlantic 
Coast Line installation to cover 234 miles of line be- 
tween Rocky Mount, N. C. and Florence, S. C., and re- 
cent tests made by the Chicago, Burlington & Quincy in 
the terminal area in Chicago. Descriptions of these three 
developments follow: 


K. C. S. Plans Installation on 550 Miles of Line 


Subject to obtaining priorities from the War Produc- 
tion Board and permission from the Federal Communi- 
cations Commission, the Kansas City Southern has en- 
tered into an agreement with Aircraft Accessories Cor- 
poration, Kansas City, Mo., to purchase 22 wayside-sta- 
tion sets and enough mobile sets for use on locomotives 
and cabooses to operate four trains continuously. The 
plan is to install the wayside sets at the stations shown 
on the accompanying map on the 560 miles of line be- 
tween Kansas City, and Shreveport, La. After the bene- 
fits of these initial installations have been demonstrated, 
the plan is to equip the remainder of locomotives and 
cabooses used in road freight service on this territory. 

Beyond Shreveport, the K. C. S. extends south 228 
miles to the gulf ports, Beaumont, Tex., and Port Arthur. 
Also from Shreveport the associated line, the Louisiana 
& Arkansas, extends west 222 miles to Dallas, Tex., and 
southeast 312 miles to New Orleans, La. The traffic to 
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Map showing location of wayside stations between Kansas City эд 
Shreveport to be equipped for communication with trains 


Port Arther. 


and from these three lines is handled over one single- 
track line between Shreveport and Kansas City, and, 
therefore, the train communication is planned for this ter- 
ritory first as an aid in increasing track capacity and ex- 
pediting train movements. 

Although telephone apparatus is in service for trans 
mission of train orders on the lines between Shreveport 
and Port Arthur, the Morse telegraph is still used fot 
train orders north of Shreveport. This is an additional 
reason for applying the telephone train communication 
system on the Kansas City-Shreveport territory first, be 
cause the system supplies an additional circuit for two 
way telephone conversation, by carrier, between the dis 
patcher's office and the principal stations on the line. 

The communication system is of the carrier inductior 
type in which the previously existing wires on the pok 
line are used also to "carry" the train communication en 
ergy which is at 170 kilocycles carrier frequency, using 
narrow band frequency modulation with unity deviatior 
ratio. 

(Continued on next left-hand page) 
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Manufacturers of Chilled Car-Wheels have their 
for oC 


he. Association of 


output rigidly tested by Association inspectors. 
In this manner, the approval of all Chilled Car Wheels 


is up to impartial resident examiners who release 


the product only if it meets all of the specifications 


established as standard for the industry. All this — 
ximum ond 


decidedly unusual in any association — is done 


for the protection of the American 


Railroads. Thus, a good wheel is standardized 


MANUFACTURERS OF 


wherever it may be made or bought. 


CHILLED CAR WHEELS 


Ordinarily the pole line is about 50 ft. from the track, 
and where the ground is practically level, the line wires 
are about 15 to 20 ft. above the level of the rails. In 
rough mountainous terrain in Arkansas, the pole line 
may be as much as 100 ft. distance from the track, and 
the line wires may be 50 ft. or more above or below the 


level of the tracks. The train communication equipment ` 


is designed to operate satisfactorily with the line wires 
up to 200 ft. distance, and 50 ft. above or below the level 
of the track. 

The antenna on the locomotive consists of 12 turns of 
wire, 4 ft. high and 6 ft. long in a vertical plane, with the 
greater dimension in the direction of travel. On the ca- 
boose, the antenna consists of four turns of wire encir- 
cling the outside of the car in the direction of travel. 

When transmitting from a mobile unit as, for example, 
the locomotive of a train, 170-kilocycle energy is applied 
to the antenna to create a magnetic field which cuts or 
links with the line wires on the pole line, thereby induc- 
ing in the wayside wires the 170-kilocycle energy which 
is carried along the wires to be picked up by the antenna 
on the caboose. In this operation the gap between the 
wires of the pole line and the mobile units is bridged in- 
ductively in two instances, and these losses, together with 
the slight loss along the wires, requires up to 50 watts 
output for a range of up to 10 miles when transmitting 
from one train to another train, or from head to rear end 
of one train. 

When transmitting from a wayside office to a locomo- 
tive or caboose there is only ene gap between the pole 


line wires and the antenna on the vehicles to be bridged : 


inductively, and therefore only 3 to 6 watts power output 
is required at the wayside stations for communication 
with locomotives or cabooses on moving trains up to a 
maximum distance of 25 miles under adverse weather 
conditions. : 

The wayside offices should be spaced not more than 40 
to 50 miles apart, thereby making the maximum distance 
from a mobile unit to a wayside office 20 to 25 miles. The 
20 offices on the 560 miles between Kansas City and 
Shreveport are at the towns shown on the map. The 
dispatcher at Pittsburg, Kan., handles the 236-mile ter- 
ritory between Kansas City and Watts, Okla. The dis- 
patcher at Heavener, Okla., handles the 197 miles be- 
tween Watts, Ark., and DeQueen, and the dispatcher at 
Shreveport handles the 125 miles between DeQueen and 
Shreveport, in addition to 110 miles beyond. 

In this two-way telephone train communication sys- 
tem, the sets of electronic apparatus on the locomotives, 
cabooses and at wayside stations each include sending 
as well as receiving equipment designed to operate at 170 
kilocycles. The receiver has a sensitivity of approxi- 
mately 100 microvolts and an audio output of 1 watt (6 
watts in mobile equipment). All equipment is designed 
for frequency modulation with a deviation ratio of unity. 
The audio response is practically uniform from 200 to 
3,000 cycles. The transmitter, also frequency modulated, 
is the oscillator-amplifier type. The sending and receiv- 
ing sets for use on the locomotives and cabooses are 
similar to those used at wayside stations except for shock 
mounting and for the power output rating. 

On the locomotives and cabooses, as well as at the way- 
side stations, the receiver apparatus is normally in oper- 
ation and is connected to a loudspeaker, which in effect 
is used only as a calling device. A hand-set, combining 
transmitter and receiver, is normally hung on a hook- 
switch. If the conductor in the caboose, for example, 
hears a call for him coming in on the loudspeaker he re- 
moves his hand-set from the hook-switch. This cuts out 
the loudspeaker and cuts in the receiver on the hand-set. 


39 


When he is ready to talk, he operates a small push button 
on the hand-set which cuts in the transmitter and cuts 
out the receiver in his hand-set. In order to minimize 
the confusion, the volume control on the loudspeakers in 
the cabooses and on the locomotives is adjusted to bring 
in calls only from the nearest wayside stations. 

It is not the intention of the railroad to use the pro- 
posed train communication system to change the present 
practices for authorizing train movements. On the other 
hand, the new communication will provide supplemental 
information which, in the opinion of the management, will 
minimize train delays in numerous instances on each trip, 
and thus get the trains over the road in less over-all time 
between terminals, thereby improving service to the pub- 
lic and increasing the efficiency of existing track facflities, 
cars and locomotives, as well as reducing overtime. 


Considering the Kansas City Southern and the Louisi- | 


ana & Arkansas Lines as a whole, the management esti- 


mates that a complete installation, including 65 wayside ' 


offices and 270 mobile units, would cost about $500,000. 
Maintenance, replacements, depreciation and obsolescence 
is figured as 20 per cent of the original cost annually, so 
that there would be an annual charge of about $100,000, 
which would easily be justified by the benefits of the train 
communication. 

In 1943 the railroad paid $1,780,000 for per diem hire 
of freight cars, and over $500,000 for overtime and con- 
structive allowances to freight train crews, totaling 
$2,280,000 of which the $100,000 is less than 5 per cent. 
The management is of the opinion that, by minimizing 
long delays on extra freight trains, the expenditures men- 


_tioned above can be reduced more than $100,000 annually. 


234 Miles of Train Communication for the 
Coast Line 


The Atlantic Coast Line has ordered from the Union 
Switch & Signal Co., Swissvale, Pa., inductive type train 
communication equipment for six wayside fixed stations 
and 45 mobile units sufficient to equip all regularly sched- 
uled freight and passenger trains operating over арр 
mately 234 miles of Coast Line system between Rocky 
Mount, N. C., and Florence, S. C., via Wilmington, 
N. C., as well as switching locomotives operating over 
approximately 38 miles of track in South Rocky Mount 
freight yards. 

The line to be equipped comprises a portion of the 
double-track line from Rocky Mount, N. C., to Con- 
tentnea, the important single-track line from Contentnea 
to Pee Dee, S. C., via Wilmington, and another portion 
of the double-track main line from Pee Dee to Florence. 


This line represents an important segment of the Coast | 
Line system, serving military installations at Goldsboro | 
(Seymour Johnson Field), Wilmington (Blumenthal 


Field and Fort Fisher), Holly Ridge (Camp Davis), and 
Jacksonville (Camp LaJuene), as well as shipyards and 


war industries at Wilmington. 


In making the announcement of the project, C. McD. . 


Davis, president of the railroad, said, "It is being under- 


taken to determine the extent to which electronic train - 


communication can increase efficiency of freight and pas- 


senger-train operation and supplement existing safety 


measures, particularly on those portions of the double- 
track main line included in the installation which are now 
equipped with automatic block signals and automatic 
train control. Such increased efficiency of operation will 
result in expediting movement of military and essential 
civilian freight and passenger traffic. Subject to the ap- 
proval of the War Production Board and such approval 
of Interstate Commerce Commission as may be required, 
(Continued on next left-hand page) 
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ADDS ANOTHER 


Serving busy war industry centers 
in northern Ohio, the А. С. & Y. 
requires steam motive power cap- 
able of moving heavy traffic at high 
speeds. For this purpose it is utilizing 
Lima 2-8-2’s, and has just added 
another of these Super-Power 
Locomotives to its fleet. 
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Radio equipment in the cab of a Burlington locomotive—Sending and 
receiving equipment is enclosed in the box marked X 


the equipment will be installed as quickly as received 
from the manufacturer.” 


Burlington Uses Radio to Direct Switching 


A test installation of high-frequency radio has been in 
service on the Chicago, Burlington & Quincy, since Octo- 
ber 28, for two-way telephone service between three 
Diesel-electric switching locomotives and three offices in 
the Chicago area. The offices are those of the assistant 
superintendent at Fourteenth street, the yardmaster at 
Western avenue, 3.5 mi. west of the Fourteenth street 
office, and the trainmaster at Morton Park yard, 5 mi. 
west of Western avenue. ` 

The three radio equipped locomotives are being used 
to deliver cars to various freight houses, team tracks and 
industries, as well as to pick up cars at these locations 
and’ return them to freight yards. In this service, the 
switching locomotives are working, for periods of several 
hours at a time, at points remote from open offices of the 
railroad. The radio telephone between these locomotives 
and the three offices has improved switching service to 
shippers and has increased the utilization of the locomo- 
tives. Based on these results, Ralph Budd, president, has 
directed that as soon as authority and wave length assign- 
ments are issued by the Federal Communications Com- 
mission, radio communication be installed permanently on 
a major proportion of Burlington switching locomotives 
in service in the Chicago area and elsewhere in certain 
large yards. 

These tests in the Chicago switching district follow a 
preliminary test made on June 15, between a yard office 
and an instruction car operated between Chicago and 
Downers Grove, Ill., a distance of 20 mi., and others made 
between the-head-end and rear-end of freight trains oper- 
ated between Chicago and Denver, Colo., and between 
Chicago and Kansas City, Mo., during the period from 
July 1 to September 30. 

The radio unit, which sends all messages from three 
remote offices to the three locomotives, and receives all 
communications from the locomotives, is located on the 
fifth floor of a warehouse at Fourteenth street. The units 
on the three locomotives are located in the cabs. The four 
units, which were furnished by the Radio Division of 
the Bendix Aviation Corporation, are V. Н. F. type em- 
ploying amplitude modulation and operating at a fre- 
quency of 156.525 megacycles. The input to each unit is 
21 watts and the maximum output is 10 watts. The 
power supply for the fixed unit is public service 110-volt 
60-cycle a.c. rectified to the necessary plate and filament 
energy required by the receivers and transmitters. The 
power supply for each mobile unit is a 28-volt motor- 
generator set, fed by the batteries of the locomotive. 

The antenna at Fourteenth street, a V4-wave dipole 
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type, is mounted on a 36-ft. steel pole located on the roof 
ot the building at Fourteenth street, or 129 ft. above the 
ground. It is fed with a coaxial cable extending from the 
transmitter on the fifth floor. It is a directional beam 
type, having one reflector and two directors parasitically 
exeited. Because of its location and the ability of the 
beam to fan out into a cone with a diameter of 15 mi. at 
a distance of 20 mi., the output of the transmitter is con- 
fined to the area in which the locomotives are operated 
with a resulting strengthening of signals. 

The antennae on the locomotives are 36 in. tall and 
are located 12 ft. from the top of the rail on the front 
end so that the metal cab will not act as a reflector. They 
are 4-wave vertical types with а l4-wave horizontal 
matching stub. They are fed with coaxial cables. 

The unit at Fourteenth street is connected by wire to 
three remote-control points including the office of the 
assistant superintendent of the Chicago division, which 
is located on the first floor of the warehouse containing 
the radio unit; the office of the vardmaster at Western 
avenue, 314 mi. west of the radio units; and the office of 
the trainmaster at Morton Park, 8% mi. southwest of the 
radio unit. А 

Each of these offices contains a relay switch, а loud- 
speaker and its amplifying unit and a standard cradle- 
type telephone set containing a microphone and a re- 
ceiver, All instruments are connected to the wires from 
the radio unit at Fourteenth street through the relay 
switch. This switch activates a relay on the radio unit 
which throws either the transmitter or the receiver of 
the unit in circuit with the head set or the loudspeaker. 
'The three microphones at the control stations are West- 
inghouse Electric & Mfg. Company F-1 transmitters. All 
loudspeakers are in circuit during idle time so that all 
can receive calls from the locomotives and other stations. 
The same equipment and circuits are used in the cabs ex- 
cept that electric-dynamic microphones are employed. 

The tests which have been carried on thus far, have 
been confined to a 15-mi. area but communication has 
been maintained as far as LaGrange, a distance of 20 mi. 
They have shown possibilities for speeding up operations 
by a direct and continuous contact between locomotives 
and trainmasters and yardmasters. 

Increased efficiency of operations resulting from the 
use of radio is due to the constant contact with the loco- 
motives, Without radio, the only contact while the loco- 
motive is away from its terminal is through the yardmas- 
ter, who has to search for the locomotive or through | 
industries which can be prevailed upon in emergencies, | 
to call the engine foreman to the telephone. When radio 
is employed, the location of and the work being performed | 
by the locomotive can be determined in a few seconds and 
the engine foreman directed to perform a pick-up at an 
industry or some other switching operation in the im- 
mediate territory. 


Sodium Lights 
Reduce Accidents 


The installation of sodium luminaries at twelve grade 
crossings within the city of Niagara Falls, N. Y., has 
resulted in an outstanding reduction in night traffic acci- 
dents, according to a recent announcement by T. P. 
Redding, general superintendent of the Niagara Junction 
Railway Company. 

The company, a terminal switching railroad, has 38 
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Franklin Type "E" Locomotive Boosters” 


FOR = / FRISCO FASTER FREIGHT 


used in both Freight and Passenger Service 


Heavy freight and passenger traffic 
moves fast on the FRISCO, because its 
4500 Class 4-8-4 locomotives, used in 
both kinds of service, have Franklin 
Type E Boosters. 

The Booster saves starting time by 
providing quicker pick-up. It enables the 


locomotive to accelerate rapidly to road 


FRANKLIN RAILWAY 


speed and maintain speed on grades. 
By making it possible to haul heavier 
trains at sustained speeds, it helps to 
increase the traffic capacity of any line. 
These advantages can be secured 
by any railroad through the applica- 
tion of Franklin Type E Boosters to its 


locomotives. *Trade Mark Reg. U.S. Pat Off. 


FRANKLIN RAILWAY SUPPLY COMPANY, 
NEW YORK * 
SUPPLY COMPANY, 


CHICAGO 
LIMITED, 


INC. 


MONTREAL 
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miles of track within the city limits. . During the four 
and one-half years prior to lighting, night accidents at 
nine city and four private grade crossings averaged six 
a year. In the seven years since the crossings were 
lighted, this average has dropped to 1.3 a year—despite 
the fact that train movement has doubled since the 
start of the war. 

Twe General Electric Novalux sodium luminaries are 
used at each crossing, but the yellow light, the company 
has found, serves as a much stronger caution measure 
than the flashlight signals alone. 

"Our difficulty," said Mr. Redding, “used to be with 


automobiles running into the side of the train. Motorists 
had a tendency to ignore the flashlight signals, presumably 
in the belief that no train was approaching. Since the . 
crossings were not illuminated, freight cars preceding | 
the engine were not visible. Now motorists can easily | 
see approaching trains, which travel over the crossings | 
at a very low rate of speed. 

"Our experience with this yellow caution light has 
been so satisfactory that I would like to see it used 
universally on highway grade crossings. In fact, | | 
would rather do without the flasher signals than without 
sodium vapor lights." 


CONSULTING DEPARTMENT 


. Pump Control 


Can a reciprocating pump be controlled satisfactorily by 
means of the usual pressure-responsive devices often wsed 
on centrifugal pumps? : 


Answer is 
Usually Yes 


The query on motor control is too indefinite for a positive 
reply. However, it is possible to give several yes and no 
answers. A number of reputable manufacturers make 
crank-driven pumps which are controlled by pressure- 
actuating switches. It would appear, therefore, that the 
answer is yes. In the case of some steam-driven, direct- 
.connected pumps, the answer should be either yes or no, 
but there would be no advantage in using electric control 
since a regular steam pressure regulating valve would 
give better service. Р 

If electrical control of the steam supply of а steam- 
driven pump were in question, my opinion is that a steam 


pump governor would be more satisfactory. It is seldom · 


that a steam-driven reciprocating pump needs to come 
to a complete stop as leaks in the system, or pump, or 


a low demand for service will allow some movement of : 


the pump. Within reason, this is an advantage since 
the pump will not lose its suction, the steam cylinder is 
kept warm and more or less clear of condensation, and 
the pump governor does not require being kept in perfect 
repair, and the drop in pressure when large demands for 
service are met is within practical range. Therefore, if 
steam is available and is preferred, there is no practical 
reason for using a more costly and less reliable method 
of electrical control of that steam supply, and this fact 
is recognized as electrical controls are mostly confined 
merely to making and breaking contacts in a power cir- 
cuit, even though other items are required to make the 
system, as a whole, operate. 

In a general way, the answer could be determined by 
the following conditions: the starting load must be below 
the capacity of the circuit breakers, or fuses used, and the 
motor must attain full speed before the pumping action of 
the pump plungers can build up the hydraulic pressure. 
However, if more than one such installation is used and 
there is a likelihood of simultaneous starting of two or 
more pumps, the total load of all pumps must be added 
to such other load as is ordinarily carried. 

‘Another point is that pressure relay switches have a 
range of from 10 to 15 Ib. between the kick-in and the 
kick-out adjustments. While it is possible to set the two 
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Can you answer the following question? Answers should be 
addressed: Electrical Editor, Railway Mechanical En- 
gineer, 30 Church Street, New York 7. 


We are planning to rebuild our secondary dis- 
tribution lines consisting of three-phase, 440 volts, 
for power and 110-220 volt three-wire, single-phase 
for lighting. Which would be most economical and 
efficient over a period of years: secondary racks or 
cross-arms and pins? 


rather close together, such adjustment causes rapid start- 
ing and stopping, commonly known as cycling, to occur, | 
resulting in rapid wearing out of the relay and heavy 
power consumption. 

By placing an expansion tank between the line and the 
pressure-operated valve, the cycling can usually be 
avoided, though in some instances it may be necessary | 
to use a small orifice between the line and the tank. In 
this way satisfactory operation usually may be obtained. 

LINWOOD SKELLENGER 


Drill Hed 
Found Effective 


As a general rule, we have found that the duty on the 
control system is more severe with direct acting pumps 
than with the centrifugal pumps. - So much depends on 
the length of the pipe line to which they are connected 
that it is almost impossible to -give a general statement. 

One trick we have worked out may be of interest. 


Pipe thread 


gin. Drill hole 


Drill rod with pipe threads at each end which is placed between 
the air chamber and the control mechanism 


Instead of trying to use needle valves or orifice plates, we 
take a piece of cold rolled steel rod having the same 
outside diameter as a %4-in. or %-in. pipe, cut a pipe 
thread on each end and then drill a И в-1п. hole. If this 
choke or nipple is made about 3 in. long, and the air 
chamber connected to it and in turn to the control: 
mechanism, this scheme does a very good job of cutting 
off these surges and pulsations. 
Jonn M. DRABELLE 
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IN MEETING 


ONE PROBLEM 


SECURITY CIRCULAT ORS 
HAVE SOLVED SEVERAL OTHERS 


T demand for greater boiler horse- they provide the ideal support. 
power, in the modern steam locomotive, In addition to this, Security Circulators 


has led to the construction of larger fire- give the positive protection of a continual 


boxes. This in turn presented a problem of flow of water over the center of the crown 
brick arch support, to meet which Security sheet. Security Circulators also improve cir- 
Circulators were primarily developed. culation in side water-legs. 

Security Circulators may be installed in Furthermore, Security Circulators tend to 
. any locomotive and permit the use, in any reduce honeycombing, flue plugging and 


type of firebox, of a 100% arch, for which cinder cutting. 
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———— NEW DEVICES — 


110-Amp. 
Cireuit Breaker 


A 100-атр. De-ion circuit breaker which 
requires less space and permits lighter 
structures for distribution panelboards, 


Fuseless circuit breaker rated at 100 amp. 
which fits mounting space of former 50-amp. 
breakers 


built-in applications and bus duct plug-ins 
is announced by Westinghouse Electric 
& Manufacturing Company. 

All ratings are available in one compact 
breaker with uniform pole spacings and 
terminal arrangement, providing complete 
interchangeability between ratings. The 
new F frame permits for the first time a 
100-amp., 600-volt a. c. or 250-volt d. c. 
breaker in the same space formerly required 
by the 50-amp., 600-volt a. c. or 250-volt 
d. c. rating. 

Equipped with thermal and instantaneous 
magnetic trip elements, the fuseless circuit 
breaker permits maximum loading of cir- 
cuits and fast resumption of interrupted 
service. Contact pressure increases with 
wear, thereby prolonging the life of con- 
tacts and breaker. Silver alloy contacts 
give increased contact life with lower wat- 
tage loss. The special alloys used also 
permit "freezing". Both two and three- 
pole units are available. 


Power Supply 
For Passenger Cars 


An axle-driven generator has been devel- 
oped by the Westinghouse Electric & 
Manufacturing Company to supply the 
necessary power for railway passenger cars. 
The generator is a 76-volt machine de- 
signed to serve a 64-volt car power system. 
Light weight and small size are achieved 
in part by high speed; 4,000 r. p. m. at 120 
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m. p. h. Built into the generator frame 
is an a. c. motor to drive the generator 
when the train is standing in terminals. 
Also the separate motor permits testing 
of the system without moving the car. 

To provide alternating current for 
fluorescent car lighting a new lightweight 
motor-generator set has been developed. 
Rated at 4 kw. at 3,600 r. p. m. it is no 
larger than the earlier 2-kw. sets that ran 
at half that speed. By a new arrangement 
of fields on the motor and the generator 
it is possible to hold the frequency between 
58 and 62 cycles, and the voltage between 
110 and 125 volts for the great variations 
in load and battery voltage that can be 
expected. 


Metal Cutting Saw 


To meet the need for a metal-cutting saw 
having full mechanical drive, four-sided 
saw frame performance and finger-tip con- 
trol of the feed pressure, the Peerless Ma- 
chine Company, Racine, Wis, has de- 
veloped the new Mechani-Cut model il- 
lustrated. This saw is designed to cut at 
higher speeds with unusual precision and 
is convertible to manually operated con- 
veyor operation right on the job. It is 
available in capacities of 7 in. by 7 in., 11 
in. by 11 in. and 14 in. by 14 in. 

A new feature of the Mechani-Cut is 
the compensation feed unit. A highly-sen- 
sitive rack-and-pinion feed compensates for 


Peerless mechanically driven metal-cutting saw 


hard spots in the work and varying shapes 
and types of stock. This feed unit is 
mounted away from falling chips and cool- 
ant spray. Pressures are set by fingertip 
control and are adjusted to a íraction of 
a pound. 

A massive four-sided saw-frame sur- 
rounds the blade and the work and permits 
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locating bearings above and below the 
saw-blade. Hardened and ground renew- 
able inserts take all strain and wear as the 
saw frame reciprocates, giving sustained 
cutting accuracy at low cost for years of 
service. 

The Peerless backing-plate, locked !4» 
in. above the saw blade, gives added rigidity 
and permits maximum cutting pressures 
without undue injury to the blade. Pre- 
cision built and assembled, the Peerless 
Mechani-Cut promises long, continuous 
operation with minimum attention and is 
intended to meet present needs as well as 
being readily adaptable to post-war work. 


Long, Thin 
Fluorescent Lamps 


A line of four small-diameter fluores- 
cent lamps, the longest unit being nearly 
8 ft. in length, has been announced by the 
General Electric Company's lamp depart- 
ment, Nela Park, Cleveland, Ohio. 

Also included in the new line, called 
Slimline Mazda fluorescent lamps, are two 
34-in. in dia. sizes, one approximately 3% 
ft. long, the other slightly more than 5 ít. 
in length, and another l-in. in dia. lamp 
approximately 6 ft. long. 

All four lamps will be of the instant 
starting type, none of which will require 
starters. A feature of the new lamps is 
that, for the first time, hot cathode fluores- 
cent lamps are recommended for operation 
at more than one wattage and current 
value. Each of the new lamps will have 
a single pin base, will be of hot cathode 
design, and initially will be furnished in 
white color only. At their present stage 
of development, the new slim lamps have 
an estimated life rating, at 200 ma. opera- 
tion, equal to that of the 40-watt F lamp, 
namely, from 2,500 to 6,000 hr., depending 
on frequency of starting. Initial efficiency 
of the new G-E Slimline Mazda F lamps 
averages approximately 60 lumens per watt. 
This light output is considerably more than 
that of the standard F lamp. Current and 
lumen data for the new lamps is as follows: 
lows: 


Current Lumens 
Lamp* ma. (approx.) 
BELG: hp acs OE 100 900 
200 1,400 
GREG sess SUE T T ES 100 1,400 
200 2,200 
PAID „сааса seras 100 1,500 
200 2,300 
9618. эзше avisa e nns 100 1,900 
200 3,000 


A limited number of samples of 42T6 
and 64T6 lamps for design purposes are now 
available and samples of 96T8 lamps will 
be provided as soon as manufacturing con- 
ditions permit. 

* First two numerals indicate nominal length 
in inches. Last number designates diameter in 
eighths of an inch. Nominal length includes one 
lamp plus two multiple sockets. When series 


sockets are available, the increase in over-all 
length will be announced. 
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Six General Motors 5400 Н.Р. Freight locomotives have gone into setvice on the Erie 
К the steep grades and to alleviate traffic bottle-necks on the Kent and 


‹ westbound trains at Meadville and tie them together again a few hours 
el operation will mean that for the first time a solid train with full tonnage 
run from one end of the line to the other without splitting it up at intermediate 


als on account of grade changes—a big saving in time and serious traffic delays. 


* ON TO FINAL VICTORY — BUY MORE WAR BONDS x 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS CORPORATION LA GRANGE, ILLINOIS, U.S.A. 


Equipment Builders May 
Exceed Schedules 


BUILDERS of railroad cars and locomotives 
may produce such equipment in advance of 
their production schedules, after giving the 
War Production Board notice that condi- 
tions permit manufacture ahead of schedules, 
W.P.B. has announced. The authorization 
appeared in amendment to Orders 1-97 and 
L-97a effective November 25, 1944. 

Subject to the condition that sequence of 
production established in schedules must be 
maintained, the manufacturer may proceed 
with such advance production provided it 
does not interfere with other schedules, it 
was explained, unless he is otherwise di- 
rected, in writing, by the W.P.B. 


R. V. Fletcher Becomes A.A.R. 
Research Head 


К. V. FLETCHER, vice-president of the 
Association of American Railroads, has 
been named vice-president-research.. Mr. 
Fletcher, who has been chairman of the 
Railroad Committee for the Study of Trans- 
portation since 1942, heads the new research 
department and will co-ordinate all research 
activities of the various divisions of the As- 
sociation. Under the original plan of or- 
ganization of the A.A.R., which provides 
for the creation of the research department 
headed by a vice-president, research activi- 
ties will be divided into two divisions, tech- 
nical research and economic research, and 
the vice-president will have the authority 
to employ a director of each. 

Present plans of the Association provide 


х 
ZI ae 
Seagate ae. 


NEWS 


for the completion of the study of economics 
by the Railroad Committee for the Study of 
Transportation, which has been active since 
1942, rather than by the new division. 


More Advance Orders Sought by 
Locomotive Builders 


LOCOMOTIVE builders represented by the 
Industry Advisory Committees of the War 
Production Board - have informed that 
agency that orders for new locomotives, 
including foreign requirements, must be 
placed immediately if full advantage is to 
be taken of available manufacturing ca- 
pacity. Present W.P.B. production schedules 
for large locomotives (that is, over 100 
tons) are projected only through the second 
quarter of 1945, it was explained, and 
emphasis was put on the dangers in such 
a situation, both in loss of manpower to 
other industries and in delays in placing 


orders for and obtaining deliveries of com- 


ponents, such as injectors, superheaters, and 
feed water pumps, whose manufacturers 
must know the builders requirements well 
in advance. Е 


Steam Turbine Locomotive 
for Pennsylvania 


Tue Pennsylvania has completed a coal- 
burning steam locomotive powered by a tur- 
bine in place of the customary cylinders, 
pistons, and driving rods. The locomotive, 
a 6-8-6 type, was designed and built by the 
Baldwin Locomotive Works and the West- 
inghouse Electric & Manufacturing Com- 
pany in collaboration with the Pennsylvania. 


Two turbines are mounted transversely 
between the No. 2 and No. 3 pairs of driv- 
ing wheels, both of which are quill-driven 


through reduction gearing. The main tur- | 


bine for forward motion, on the right-hand 
side, is 3 ft. 9 in. in diameter and is always 
in gear. The smaller, backward-motion tur- 
bine, mounted on the left side, is brought 
into operation by engaging a clutch. The 
horsepower rating of the main turbine is 
6,500 at 9,000 r.p.m. and is designed to de- 
velop a maximum of 6,900 shaft horsepower. 

The operation of the locomotive, both in 
forward and backward motion, is controlled 
by the movement of a single lever. This 
operates through specially designed pneu- 
matic control apparatus which automatically 
interlocks the reversing sequence so that the 
locomotive cannot be reversed until it has 
come to rest and steam cannot be admitted 


“to the reverse turbine until the clutch is in 


mesh. 

The total engine weight is 582,700 Ib. 
of which 260,000 Ib. are on the drivers. The 
driving wheels are 68 in. in diameter and 
the boiler pressure, 310 Ib. per sq. in. The 
tender carries 37% tons of coal and 18,000 
gallons of water. 


First Quarter Steel Allotments 
Include Passenger-Car 
Materials 


MarkRIALS for the construction of 105. 


passenger-train cars are included in allo- 
cations of 1,254,838 short tons of carbon 
steel and "proportionate amounts of alloy 
steel, copper and aluminum," which have 
been made for the first quarter of 1945 


Pennsylvania direct-drive steam-turbine locomotive, designed and built by the Baldwin Locomotive Works and the Westinghouse Electric & 
Manufacturing Company in collaboration with the railroad 
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by the War Production Board to the Office 
of Defense Transportation, as claimant 
agency for domestic transportation under 
the Controlled Materials Plan. Freight 
car materials have been made available for 
the construction of “up to a maximum of 
2,300 box cars,” while 507,000 tons of car- 
bon steel have been allocated for replace- 
ment rails. ~ 9 

The 105 passenger-train cars аге “now on 
schedule,” the O.D.T. announcement said, 
adding that “the balance of O.D.T.’s pro- 
gram of 250 cars per quarter will be started 
as soon as governmental authorities approve 
the manpower requirements.” The 105 will 
be “chiefly day-coaches, with some baggage, 
mail and express cars.” 

The allocations for the 2,300 box cars 
were contingent upon the placement of 
orders by the railroads with car builders 
by December 1. 

Meanwhile carbon-steel requirements for 
locomotives were also met “with amounts 
sufficient to cover production schedules." 

In addition to the. direct allocations, 
the W.P.B. set aside what the O.D.T. 
announcement called "an adequate reserve 
for railroad and local transit maintenance, 
repair and operating supplies." 


Cornell Becomes Director of 
W.P.B. Equipment Division 


GEORGE M. GORNELL, deputy director of 
the Transportation Equipment Division, 
War Production Board, has been appointed 
director of the division, succeeding C. B. 
Bryant. Mr. Bryant returned on Novem- 
ber 18 to the Southern where he is assistant 
to vice-president, in charge of research and 
tests. He had been on leave of absence 
since July 1 for the W.P.B. assignment. 


Officers of A. S. M. E. Railroad 
Division for 1945 


Dunixc the annual meeting of the Ameri- 
can Society of Mechanical Engineers, held 
at the Hotel Pennsylvania, New York, a 
joint session of the Railroad Division and 
the Oil and Gas Power Division was held 
on November 29 at which the subject of 
discussion was the gas-turbine locomotives. 
Two sessions of the Railroad Division 
were held on November 30 on locomotive 
and car subjects, at which the chairman 
of the Railroad Division, John G. Adair, 
mechanical engineer, Bureau of Locomo- 
tive Inspection, Interstate Commerce Com- 
mission, Washington, D. C., presided. At 
the close of the afternoon session R. M. 
Gates, president of the society, presented 
a certificate of appreciation to Mr. Adair 
and complimented the Railroad Division on 
its achievements and opportunities for fur- 
ther service to the railroad and railway 
supply industries. 

Officers of the Railroad Division for 
1945, including those newly appointed, are 
as follows: Executive Committee—Chair- 
man, W. M. Sheehan, assistant vice-presi- 
dent, General Steel Castings Corporation, 
Eddystone, Pa.; K. F. Nystrom, mechani- 
cal assistant to vice-president, Chicago, 
Milwaukee, St. Paul & Pacific, Milwau- 
kee, Wis.; W. C. Sanders, general man- 
ager, Railroad Division, Timken Roller 
Bearing Company, Canton, Ohio; B. S. 
Cain, assistant engineer, Locomotive Divi- 
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sion, General Electric Company, Erie, Pa.; 
secretary, E. L. Woodward, western me- 
chanical editor, Railway Mechanical Engi- 
neer. Mr. Sheehan will also serve as chair4 
man of the General Committee on which 
L. B. Jones, engineer of tests, Pennsylvania, 
Altoona, Pa. was re-elected for another 
period of five years. Fred Huston, Inter- 
national Nickel Company, New York, was 


elected to fill the unexpired term of Mr. 
Cain who was advanced to the Executive 
Committee. Two additional new members 
of the General Committee elected for five- 
year terms included C. E. Pond, assistant 
to superintendent of motive power, Norfolk 
& Western, Roanoke, Va., and C. H. Beck, 
general sales manager, Westinghouse Air 
Brake Company, Wilmerding, Pa. 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the December Issue 
Locomotive ORDERS 


Road 
Atchison, Topeka & Santa Fe 
Aroostook Valley .... 2 


No. of MM MM of loco. 


Builder 

000-hp. Diesel-elec. Fairbanks, Morse & Co 
p *400- hp. Diesel-elec. frt.. Electro-Motive 
'380- -hp. Diesel-elec. General Electric Co. 


Canadian Pacific 30 4-6-2 Montreal Electric Wks. 

: ace 13 Diesel-elec. switch. American Loco. 
Chicago & Eastern Illinois .......... 4 1,000-hp. Diesel-elec. American Loco. Co. 
Chicago & North Western............ 7 1,000-hp. Diesel-elec. Baldwin Loco. Wks. 
Lans 4 ó 10 660-hp. Diesel-elec. ... Baldwin Loco. Wks. 
Chicago, St. Paul, Minneapolis & Omaha 2 1,000-hp. Diesel-elec. Baldwin Loco. Wks. 

М + 3 660-hp. Diesel-elec. ... Baldwin Loco. Wks. 
Detroit Terminal ........ WERE SS Fi 2 1,000-hp. Diesel-elec. Baldwin Loco. Wks. 
Kentucky & Indiana Terminal — 2 1,000-hp. Diesel-elec. Baldwin Loco. Wks. 
Minneapolis & St. Louis ......... 2 4,050-hp. Diesel-elec. Electro-Motive 
Minneapolis, St. Paul & Sault Ste. 

[аё „гусл ы ы cus esa ocurra 23 1,000-hp. Diesel-elec. .American Loco. Co. 
Pacific Great Eastern ............ 2 2-8-2 Sadat eat EE oO Canadian Loco. Co. 
St. Louis-San Francisco ........... 7 1,000-hp. Diesel-elec. ... Baldwin Loco, Wks. 
St. Louis Southwestern ........... 7 1,000-hp. Diesel-elec. . Baldwin Loco. Wks. 

2 5,400-hp. Diesel-elec. frt. Electro-Motive 
Southern- TEAS AEA tia aiia E 2 5,400-hp. Diesel-elec. frt. Electro-Motive 
7 1,000-hp. Diesel-elec. .... American Loco. Co. 
. Евкїснт-Слв ORDERS 
Road No. of cars Type of car Builder 
Atchison, Topeka & Santa Fe . 500 50-ton auto-box ........ Pullman-Standard 
Central of Geor is RSENS AS 100 50-ton [роо SS NEAR Greenville Steel Car 
Chesa ORIG: ci vevecositess 990 SOROA ВОЮ. Pullman-Standard 
Chicago & North Western еа 500 70-ton hopper ......... Pullman-Standard 
500 70-ton hopper ......... General American 
750 70-ton ondola Bethlehem Steel 
250 70-ton ballast .. American Car & Fdry. 
1005 50-ton hopper ......... Mt. Vernon Car 

2 4005 50-ton box ... . American Car & Fdry. 
Brie econ cis. ie SE LOS abe 500 *50-ton box ..American Car & Fdry. 
Lehigh Vall 15 Caboose ....... ..Co. shops 
Minneapolis 500 50-ton box “General” Attn Trans. 
Nononpabela Coates RC СЫН 50 120-ton gondola ........ Co. sh 
New rk Central. ол 1,0006 70-ton gondola ........ Dispatc| ° Shops 

2,0007 BON. AGS eos orco bs а Dispatch Shops 

2,0001 Вож: а= ә American Саг & : 
New York, Chicago & St. Louis...... 5008 50-ton box ............ Ralston Steel Car Co. 
St. Louis-San Francisco ........ 50 70-ton hopper “........ Co. shops 


FREIGHT-CAR INQUIRIES 


Baltimore & Ohio ........ 500 
Chicago & Eastern Illinois 500 
Ге dones etn phi 500 
Fruit Growers Express ............. 125 
Great Northern .................. 250 
St. Louis Southwestern ............. 25 
Toledo, Peoria & Western ..... 50 
Western Maryland ................. 100 
Western Fruit Express Co. .... 175 


50-ton auto box 
50-ton 
50-ton box 
40-ton 
70-ton flat 
Covered hope $ 


40-ton refrigerator ........ PX s eo OO e ө = XAR e E AS » 


PassEeNGER-CAR ORDERS 


No. of cars 


20 
5 


Road 
Great Northern 


Minneapolis & St. Louis ..... 
Northern Pacific 
Wabash 


Type of car Builder 
Bagg.-mail . . Pullman-Standard 
Coaches .. . Pullman-Standard 
Diners ... . . Pullman-Standard 
Dormitory-coffee shop ...Pullman-Standard 
S eeping vs ata dise ENTE .... Pullman-Standard 
Obs. room-lounge ..... Pullman-Standard 
GAEDE a Aa Edw. G. Budd 
64-pass. coaches ........ Pullman-Standard 
agg.-mail ............. merican Car & Fdry. 
Baggage ............... American Car & Fdry. 
СОД ASAS SS SSE American Car & Fdry. 
De luxe coach ........ . American Car & Fdry. 
Coach-buffet ............ American Car & Fdry. 
Parlor-obs. ..... РЕ American Car & Fdry. 
Dining ......... ..American Car & Fdry 


PassEeNGER-CaR INQUIRIES 


Canadian Pacific 1015 


! For delivery in February, 1945. 


Bagg.-exp. 


2 When these and other locomotives now on order are delivered the Santa Fe will have a fleet of 


78 5, 400- hp. сасне freight locomotives. 
3 For service on the De 
*For delivery in May, 1 
* For Chicago, 
* For the Pittsburgh & Lake 
T'The 4,000 box cars will cost $13,000 
з For delivery during second quarter 06000 1945. 
* Will 
delivered. 
? Stainless steel, air conditioned. 


Di cam Shore & Atlantic. 
St. Paul, Minneapolis & Omaha. 


not be purchased if the Pullman Co. can supply the sleeping cars when the other cars are 


Lightweight de luxe coaches of alloy-steel construction. 


For one lightweight train. 
Motive. 
cost $900, 000, will be delivered late in 


If materials are реа К promptly by the W. P. 


A Diesel locomotive for the train has been ordered from Electro- 


, the train, which it is estimated will 


13 The Canadian Pacific also has id for bids on steel frames for 35 lightweight air conditioned 


coaches and five air-conditioned roomette sleepers on which the finish will be appli 
Each of the roomette cars will have five double bedrooms and ten roomettes. 


shops. 


ed at the Angus 
In the day- 


time the enclosed roomette will be made up as a single seat with all facilities for the passenger, 
including baggage rack,’ clothes locker, ice water, toilet and wash basin. 


(Turn to second left-hand page) 
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FOR THE ROCK ISLAND, American Loco- 
motive and General Electric built four 2,000 
h.p. Diesel-electrics—locomotives now pulling 
such famous trains as the “Choctaw Rocket” 
from Memphis to Amarillo and the “Golden 
State Limited" from Chicago to Kansas City. 


Rock 
island 
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FOR THE NEW HAVEN, American Loco- 
motive and General Electric built 30 dual- 
purpose 2,000 h.p. Diesel-electrics like this 
one. Working in pairs as a 4,000 h.p. unit, 
these Alco-GE engines make four trips daily 
between Boston and New Haven-powering 
two passenger trains by day and two freight 
trains by night. 


> FA ع‎ ғ А , 


FOR THE NEW YORK CENTRAL, 
American Locomotive bullit the powerful, 
streamlined Hudson-type steam locomotives 
that pull.the famous 20th-Century. Operating 
between New York and Chicago, these loco- 
motives have helped these trains set new 
standards in speed, comfort and convenience. 


— = 
January, 1945 
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CanNEGIE-ILLINOIS STEEL CORPORATION ; 
LUKENS STEEL Company.—The Carnegie- 
Illinois Steel Corporation (subsidiary of the 
United States Steel Corporation) has an- 
nounced that the Lukens Steel Company has 
been licensed to manufacture “Cor-Ten”, a 
corrosion-resistant high strength, low alloy 
steel which was developed by Carnegie- 
Illinois and, up to the present time, has 
been produced solely by subsidiary com- 
panies of U. S. Steel. 

* 


PuLLMAN-STANDARD CAR MANUFACTUR- 
ING Company.—Lloyd E. Huber, for the 
past twenty-one months senior purchasing 
officer, car section, transportation corps, 
War Department, has been appointed sales 


Lloyd E. Huber 


agent of the Pullman-Standard Car Manu- 
facturing Company and the Pullman-Stand- 
ard Car Export Corporation, with head- 
quarters in Washington. Prior to his ap- 
pointment with the transportation corps, 
Mr. Huber was supervisor of priorities in 
the purchasing department of the Baltimore 
& Ohio, with which railroad he had been 
associated in various capacities in the 
stores and purchasing department since 
1913. 
* 

Sun Om Company.—Dr. Edgar S. Ross 
has returned to the Sun Oil Company at 
Philadelphia, Pa., where he will devote his 
full time to the development of technical 
sales with the industrial products depart- 
ment. For fifteen months, Dr. Ross had 
been chief of the lubricants section, aviation 
division, Petroleum Administration for War, 
Washingten, D. C. Prior to serving with 
the P. A. W., he was assistant manager in 
charge of specialties, development division, 
for the Sun Oil Company at Marcus Hook, 
Pa. 

* 

AMERICAN CAR AND FOUNDRY COMPANY. 
—William L. Stancliffe, vice-president of 
American Car and Foundry Company, at 
his own request, has retired from active 
service as head of its sales department. Mr. 
Stancliffe will remain with the company 
in a consultative capacity and will con- 
tinue as a member of its board of directors. 
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Supply Trade Notes 


—Justus W. Lehr has been appointed dis- 
trict manager in charge of the American 
Car and Foundry Company plant at Chi- 
cago. Preston J. Gearhart has been appoint- 
ed assistant district manager at Berwick, 
Pa. 

* 


AMERICAN WELDING & MANUFACTURING 
Company.—Edward C. Fales, assistant to 
the general manager of operations of the 
Sylvania Electric Products Company, has 
been appointed assistant to the president 
of the American Welding & Manufacturing 
Co., Warren, Ohio. 

* 


CanBoLov Company, Inc.—A. F. Dob- 
brodt has been appointed district manager 
of the Pittsburgh district office of the Car- 
boloy Company at 704 Second avenue, Pitts- 
burgh, Pa. Mr. Dobbrodt was previously 
district manager of the Southern district 
office at Birmingham, Ala. The Southern 
territory will now be handled from the 
Pittsburgh office. 


AMERICAN STEEL & WirE CoMPANY.—C. 
E. Plass, chief research engineer of the 
electrical cable works at the American Steel 
& Wire Company's South Works in Wor- 
cester, Mass., has been appointed district 
engineer in the electrical sales division oí 
the company's Chicago office. Victor Sieg- 
fried, an instructor in electrical engineering 
at Worcester Polytechnic Institute since 
1933, has been appointed to succeed Mr. 
Plass as chief research engineer of the elec- 
trical cable works. 

* 


H. K. Porter Company.—The H. K. 
Porter Company, of Pittsburgh, Pa., has 
filmed a 16 mm. sound Kodachrome motion 
picture titled “Custom Built Power," which 
depicts the building of a 100-ton Diesel- 
electric switching locomotive. Ptesenting a 
comparison of locomotive and fashion 
changes from 1866 to the present, the film 
is a panorama of locomotive progress in 
the past 80 years together with major de- 
tails of interest in the construction of the 
100-ton Diesel. "Custom Built Power" has 
a showing time of 20 min., to which Porter 
will add from its film library, additional 
special films of interest to any particular 
group, providing a 40-min. show in all. 
George L. Phillips, public relations manager, 
is in charge of showings which are avail- 
able on request. 


Army-Navy *E" Awards 


Babcock & Wilcox Company, Bay- 
onne, N. J. 


- Buffalo Forge Company, Buffalo, 
N. Y Third renewal. 
Carboloy Company, Inc. Detroit, 


Mich, 

Fansteel Metallurgical Corporation, 
Tantalum Defense Corporation, North 
Chicago, Ill. Second star. 

Westinghouse Electric & Manufactur- 
ing Company, Sharon, Pa. Fourth star. 


BLaw-Kxox Company.—J,. B. Kintner, 
manager of sales for the Union Steel Cast- 
ings division of the Blaw-Knox Company, 
has been promoted to vice-president of the 
division. 


+ 


Great LAKES STEEL CORPORATION.—], 
Emmett Fink, general works manager of 


the Great Lakes Steel Corporation, Detroit, : 


Mich. has been elected vice-president in 
charge of operations and Julius A. Clauss, 
chief engineer, has been elected vice-presi- 
dent in charge of engineering. 


* 


RELIANCE ELECTRIC & ENGINEERING Com- 
РАМҮ.—Јатеѕ W. Corey, sales vice-presi- 
dent since 1940 of the Reliance Electric & 
Engineering Co., Cleveland, O., has been 
elected president, to succeed Clarence L. 
Collens. Mr. Collens, who had served as 
president of the company for 37 years, has 
been elected to the newly-created position 
of chairman of the board. 


+ 


Epwarp С. BUDD MANUFACTURING Cox- 
PANY.—Goodrich K. Murphy has been ap- 
pointed district sales manager of the Ed- 
ward G. Budd Manufacturing Company. 
Mr. Murphy will make his headquarters in 
the company’s New York offices, working 
with Fitzwilliam Sargent, regional sales 
manager in New York, and Samuel M. 
Felton, general sales manager of the rail- 
way sales department at Philadelphia, Pa. 
Mr. Murphy was graduated from Yale Uni- 
versity. He formerly was associated with 
the Matson Navigation Company, where he 


Goodrich K. Murphy 


was assistant to the vice-president. Prior 
to his employment with Matson, he was 
with the New York, New Haven and Hart- 
ford for ten years holding successively the 
positions of assistant to the passenger traffic 
manager, assistant passenger traffic man- 
ager, and assistant to the general manager. 
Before joining the New Haven, he was with 
the American Airlines, Inc., for six years 
until 1934, at which time he was eastern 
division traffic manager. 
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NATIONAL MALLEABLE & STEEL CASTINGS 
‘Company.—Howard W. Gilbert, manager 
of the inspection and test department of the 
National Malleable & Steel Castings Com- 
pany since 1918, -has been promoted to en- 
gineering assistant to the president. Mr. 
Gilbert joined National Malleable in 1908. 
He was chairman of the mechanical com- 
mittee of coupler manufacturers for a num- 
ber of years. In his new position he will 


H. W. Gilbert 


supervise the specialty engineering, specialty 
development, product testing, road service, 
and coupler pattern departments. When 
war restrictions permit, the company plans 
to expand its product engineering and road 
service activities. Harold N.,Whitmore, 
chief inspector at the company’s general 
office, has been appointed manager of the 
inspection and test department to succeed 
Mr. Gilbert. After serving in the Army Air 
Corps in the last war, Mr. Whitmore joined 
National Malleable in 1923. He was em- 
ployed at the company's Cicero, Ill., works 
from 1928 to 1931. Archie J. Kashubeck, of 
the department of specialty development at 
Cleveland Ohio, has been appointed sales 
agent at the San Francisco, Calif., office. 


ELECTRONIC LABORATORIES. — Walter E. 
Peek, for the past four years a member of 
the electric engineering staff of the Elec- 
tronic Laboratories, Inc., Indianapolis, Ind., 
has been appointed sales manager. 

* 


Am REDUCTION SALES CompaNny.—J. M. 
Driscoll, manager of the Cleveland, O., 
industrial sales office of the Air Reduction 
Sales Company, has been appointed manager 
of railroad sales, northern division, for the 
company with offices in Cleveland. 

* 

CoorER-BEssEMER CorporaTion.—A. М. 
Buxton has been appointed assistant sales 
manager of the Cooper-Bessemer Corpora- 
tion with headquarters at Mt. Vernon, 
Ohio. 

* 

RALPH W. PaAvNE.—W. Conroy Wilson 
has been'appointed sales and service engi- 
neer for Ralph W. Payne, railway appli- 
ances and equipment, Washington, D. C. 

* n 


WHITING Corporation. — Mullaney & 
Campbell, Seattle, Wash., has been ap- 
pointed exclusive sales representative in the 
Seattle territory for the Whiting Corpora- 
tion, Harvey, Ill. 
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J. С. BRILL Company.—Charles O. 
Guernsey has resigned as vice-president of 
the J. G. Brill Company, Philadelphia, Pa. 

Ф 


PITTSBURGH Screw & BOLT CORPORATION. 
— George E. Horney has been appointed as- 
sistant to the president and elected a direc- 
tor of the Pittsburgh Screw & Bolt Cor- 
poration, with headquarters at Pittsburgh, 
Pa. Mr. Horney formerly was resident 
vice-president of the company’s Gary screw 
and bolt division. Gerald J. Garvey, a mem- 
ber of the sales department of the Gary 
screw and bolt division, has been appointed 
general manager of that division, with head- 
quarters in Chicago. 

* 

SAMUEL GREENFIELD COMPANY.— David 
B. Joseru has been appointed representative 
in the southern Ohio district, with head- 
quarters in the Hotel Alms, Cincinnati, O., 
for the Samuel Greenfield Company of 
Buffalo, N. Y. Mr. Joseph formerly was 
vice-president and treasurer of the Edna 
Brass Manufacturing Company of Cincin- 
nati, 


* 


ALLOYS DEVELOPMENT Company.—The 
Alloys Development: Company has an- 
nounced the licensing of the Carnegie- 
Illinois Steel Corporation and other sub- 
sidiaries of the United States Steel Corpora- 
tion, the Republic Steel Corporation, and 
the Lukens Steel Company for the manu- 
facture of “Aldecor,” a steel of the “Cor- 
Ten” type, which resulted from the research 
of the Alloys Company and was developed 
by Republic during the past three years. 
With the recent announcement by Carnegie- 
Illinois that both Republic and Lukens have 
taken licenses for the manufacture of “Сог- 
Ten,” the acceptance of licenses for the pro- 
duction of "Aldecor" makes both composi- 
tions available from several large producers. 

* 


WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING Company.—P. C. Smith has been 
appointed assistant to the manager of the 
transportation and generator division of 
the Westinghouse Electric & Manufactur- 
ing Company, and J. S. Askey, G. L. Moses 
and P. G. Lessman have been appointed 
section engineers in the department. Since 
January of last year, Mr. Smith has been 
assigned to special work in connection with 
power trains being built by Westinghouse 
at its New Philadelphia, Ohio, works. David 
M. Salsbury, general manager of the West- 
inghouse Electric Supply Company, whole- 
sale marketing outlet of the Westinghouse 
Electric & Manufacturing Co. has been 
elected vice-president and general manager 
to head the supply company's operations. 

* 


SHELDON MACHINE Company, Inc.—The 
Sheldon Machine Company, Inc., Chicago, 
builders of Precision Lathes and Arbor 
Presses, has acquired the Vernon line of 
machine tools. This line includes the hori- 
zontal milling machines, vertical milling 
machines and jig borers, 12-in. back-geared 
shapers and universal tool and cutter grind- 
ers heretofore built and sold by the Ma- 
chinery Manufacturing Company of Los 
Angeles, Calif. All manufacturing of these 
machine tools has been transferred to the 
Sheldon plant in Chicago. 


(Turn to second left-hand page) 


CHICAGO Ramway EQUIPMENT Com- 
pany.—Rowland S. Folk has been appointed 
eastern sales manager of the Chicago Rail- 
way Equipment Company, with headquar- 
ters at New York. Mr. Folk was previously 
connected with the Valve Pilot Company. 

* 

TIMKEN ROLLER BEARING COMPANY, LTD. 
—This Canadian subsidiary of the Timken 
Roller Bearing Company of Canton, Ohio, 
has purchased from the city of St. Thomas, 
Ontario, approximately seventy-five actes 
of ground on the east side in Talbot street, 
as the site of a new bearing and rock bit 
plant. Design of the plant buildings will be 
started immediately and operations, requir- 
ing an estimated three hundred employees, 
will begin as soon as possible. 

* 

WarERHOUSE & CoMPANY.—David M. 
Waterhouse, formerly eastern representative 
in the railroad field for the Pantasote Com- 
pany, has organized his own company under . 
the name of Waterhouse & Co., with general 
offices in Plainfield, N. J., and a sales office 
at 30 Church street, New York. Mr. Water- 
house plans to open other sales offices when 
the war ends in Boston, Mass. ; Pittsburgh, 
Pa., and Atlanta, Ga., and to supply the 
territory extending from Boston to Pitts- 
burgh, and from Buffalo, N. Y. to 
Florida, with material suitable for the con- 
struction and maintenance of passenger- 


David M. Waterhouse 


train car equipment. The company plans 
to contact also the transit, bus, marine and 
airway fields in the same territory. Water- 
house & Co. will represent the following 
companies in these fields: A. Theo. Abbot 
& Co., Philadelphia, Pa., "Kapock" Aqua- 
pruf-Sunfast fabrics; Blanchard Bro. & 
Lane, Newark, N. J. leather coverings; 
Collins & Aikman Corp., New York, pile 
fabrics for seat coverings; R. L. Hanson, 
Inc, New York, equipment in steel, alu- 
minum and stainless steel with fabrications 
by the Watson Manufacturing Company of 
Jamestown, N. Y.; Micro Molding Cor- 
poration, Plainfield, N. J., molded plastic 
materjals for miscellaneous products of 
special design; Technical Ply-Woods, Chi- 
cago, resin bonded plywoods; Union In- 
strument Corporation, Plainfield, N. J., ma- 
chine work in steel and brass for miscel- 
laneous products of special design; and the 
Western Shade Cloth Company, Chicago, 
vinyl coated and pyroxylin coated artificial 
leathers. 
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Let’s get Gown 0 e 


on train communication 


Dependable vó 


“Union” I.T.C. is the^$ 

cation system designed exclusively for rail- 
road use, by men who know railroad needs, 
and proved through years of regular rail- 
road service. 


New bulletin tells the story 


Requisites of a practicable train communi- 
cation system . . . how “Union” I. T.C. meets 
all of these requisites . . . what it means in 
railroad operations . . . how it works . . . 
installations now in service. 

Ask for a copy of Bulletin No. 160. 


With this system, 
train communication naturally 


follows the right of way 


When you have train communica- 
tion, you want the messages to go 
where your railroad goes—and 
nowhere else. 
— This is another important reason 
why “Union” I. Т. С. is the answer. 
Utilizing tracks and adjacent pole 
line, coupled by mutual induction, 
for the transmission of a frequency 
modulated carrier current, “Union” 
LT.C. naturally follows the right of 
way. Curves are no hindrance, and 
require no special equipment. 


Where the pole line leaves the 
right of way for a long distance, a 
single wire on stub poles, or even a 
wire fence near the track can do the 
job. No physical connection between 
the pole line and such auxiliaries 
is needed. 

You can reach every point on the 
railroad with “Union” I. T. C. with- 
out interfering with your neighbors. 

Full information will be furnished 
without obligation by our nearest 
district office. 


UNION SWITCH & SIGNAL COMPANY 


SWISSVALE 


NEW YORE CHICAGO 


PENNSYLVANIA 


ST. LOUIS SAN FRANCISCO 


PITTSBURGH STEEL FOUNDRY COMPANY. 
—John M. Mille has been appointed assistant 
to the president of the Pittsburgh Steel 
Foundry Corporation, Glassport, Pa. Mr. 


John M. Mille 


Mille was formerly manager of the com- 
pany’s Arsenal Machine Shop. Prior to 
joining Pittsburgh Steel, he had been asso- 
ciated with the Lewis Foundry & Machine 
Co. as vice-president and works manager, 
and with the Continental Foundry & Ma- 
chine Co. as manager of machine shops in 
East Chicago, Ind., Wheeling, W. Va., and 
Coraopolis, Pa. 
* 

GREENFIELD TAP AND DIE CORPORATION ; 
GEOMETRIC "Too. Company.—The Green- 
field Tap and Die Corporation, Greenfield, 
Mass., has purchased the Geometric Tool 
Company of New Haven, Conn. It is 
planned to continue the operation of the 
Geometric Tool Company as a division of 
the Greenfield Tap and Die Corporation. 

* 

PYRENE DEVELOPMENT CORPORATION.—A 
new industrial research and development 
organization, the  Pyrene Development 
Corporation of Newark, N. J. has been 
formed as a subsidiary of the Pyrene, 
Manufacturing Company, also of New- 
ark. The new organization will carry out 
research on fire extinguishing equipment 
and compounds and also work in the field 
of safety devices and other means for 
conserving life, health and property. The 
new officers, drawn from the executives 
and directors of the parent company, are 
Charles G. Durfee, president; Edawrd J. 
Waring, vice-president; and Edward A. 
Clapp, secretary and treasurer. 

25 

GENERAL STEEL CASTINGS CorRORATION.— 
F. B. Barclay, Jr., has been appointed assist- 
ant to the manager, western district sales, 
of the General Steel Casting Corporation, 
at Granite City, Ill. Mr. Barclay attended 
the University of the South, and joined 
the General Steel organization in 1930. 
After serving in the production department 
of the company’s Eddystone, Pa., and Com- 
monwealth plants, he was transferred to 
the sales department at Granite City in 
1935. He was sent to the Chicago district 
sales office in 1939 and returned to the 
production department as assistant to the 
works manager, Commonwealth plant, in 
1941. 
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Рнпсо Corporation.—William S. Hogg 
has been appointed to the mid-western sales 
staff of the storage battery division of the 
Philco Corporation, with headquarters in 
Cincinnati, Ohio. Mr. Hogg will represent 
the Philco storage battery division in the 
Indianapolis, Ind., Louisville, Ky., and Cin- 
cinnati, Ohio, area. R. P. M. Carmody has 
been appointed sales representative in the 
Buffalo, N. Y., area for the storage battery 
division, with headquarters in the Ellicott 
Square Building, Buffalo. Mr. Carmody 
began his career with the Westinghouse 
Electric & Manufacturing Company, and 
subsequently was in charge of electrical and 
mechanical work for the Buffalo Steel Car 
Company. He formed his own agency to 
handle electrical and associated equipment 
in 1936. 

* 


AMERICAN LOCOMOTIVE Company.—R. F. 
Abell, mechanical engineer of the Missouri 
Pacific, has been appointed assistant to the 
chief mechanical engineer of the American 
Locomotive Company with headquarters at 
Schenectady, N. Y. Mr. Abell completed 


R. F. Abell 


his apprenticeship with the Atchison, To- 
peka & Santa Fe in 1916 and later was em- 
ployed for several years with the Missouri, 
Kansas & Texas. He interrupted his work 
with this road to join the U. S. Army En- 
gineers Corps in 1917, serving for eleven 
months in France and for five months in 
Russia in the Kola peninsula district. He 
subsequently was employed for a year with 
the Commonwealth Steel Company, now a 
division of the General Steel Castings Cor- 
poration, before joining the Missouri Pa- 
cific in 1925 as general draftsman in loco- 
motive design. He was transferred to the 
Missouri Pacific's southern properties as as- 
sistant mechanical engineer in 1928 and 
became mechanical engineer of the railroad 
in 1935. 
* 


T-Z RAILWAY EQUIPMENT CoMPANY.— 
L. R. Gurley has been appointed, effective 
January 1, vice-president of the T-Z Rail- 
way Equipment Company, with headquar- 
ters at 8 South Michigan avenue, Chicago. 
Mr. Gurley, in addition to engineering and 
production responsibilities, will be іп 
charge of railway sales in eastern and 
northeastern United States. 


GENERAL AMERICAN TRANSPORTATION 
CorporaTIon.—HWilliam J. Stebler, vice 
president of the General American Trans- 
portation Corporation, has been transferred 
to Chicago as general supervisor of manu- 
facturing for the entire corporation. Mr, 
Stebler is an alumnus of Duquesne Univers- 
ity. He began his business career with the 
Conley Tank Car Company in Pittsburgh, 
Pa., in 1924, serving as traffic manager and 


William J. Stebler 


mechanical superintendent, and was elected 
vice-president, secretary and director of tht 
Pennsylvania-Conley Tank Car Company if 
1931. When the Pennsylvania-Conley Tank 
Car Company became a division of General 
American in 1936, Mr. Stebler was a} 
pointed general manager of the Pie 
district. He was transferred to Gene 
American's Sharon, Pa., works in April 
1942, and elected vice-president of the cor 
poration in April, 1943. 


* 


SHELDON MACHINE Company.—Lymat 
H. Bellows has been appointed sales man 
ger for the Sheldon Machine Company. Mr 
Bellows formerly was with the electric t 
division of the Stanley Works. | 


Obituary 


ROLAND С. Justus, manager of indu 
trial sales of the Westinghouse Air Brak 
Company, died November 30 in Louisvill 
Ky. He was 53 years of age. 


* 


Joun RAYMOND Macarvey, former vic 
president of the American Locomotive Con 
pany, who retired several years ago, йе 
October 31. He was 88 years of age. | 


* 
WILLIAM T. HEDLUND, president of th 


Elastic Stop Nut Corporation, died № 
vember 29. 


* 


Epwarp M. Joyce, western sales mam 
ger of the Champion Rivet Company, Cle" 
land, Ohio, died in St. Paul, Minn, 0 
November 14 of a heart ailment while on 
business trip. At one time Mr. Joyce wi 
manager of the Cleveland Steel Car Cot 
pany, and formerly was vice-president ¢ 
the Illinois Car Manufacturing Compan 
Hammond, Ind. 


Railway Mechanical Engi^* 
JANUARY 


' 


C. L. DICKERT, superintendent of motive 
power of the Central of Georgia at Savan- 
nah, Ga., has retired 


J. W. HAWTHORNE, assistant to superin- 
tendent of motive power of the Central of 
Georgia at Savannah, Ga., has been ap- 
pointed superintendent of motive power, 
with headquarters at Savannah. 


RALPH L. SIMPSON, assistant to the for- 
mer receiver of the Wisconsin Central (part 
of the Minneapolis, St. Paul & Sault Ste. 
Marie) at Minneapolis, Minn., has been 
appointed general manager of the Soo Line, 
with headquarters at Minneapolis. Mr. 
Simpson was born at Stratford, Ont., on 
Dec. 26, 1892, and entered railway service 
in March, 1913, as a draftsman in the em- 
ploy of the Grand Trunk Pacific (now part 
x the Canadian National) at Transcona, 
Man. In July, 1917, he went with the Soo 


Ralph L. Simpson 


Line as chief draftsman at Minneapolis, and 
m April, 1923, was appointed mechanical 
tngineer, In March, 1937, Mr. Simpson 

assistant to the vice-president and 
fneral manager; one year later, assistant 
0 the operating officer and in March, 1943, 
Ssistant to the receiver. 


RuDoLPH L. KLEINE, assistant chief of 
hotive power-car, of the Pennsylvania, who 
ls retired, as announced in the November 
Sue of the Railway Mechanical Engineer, 
řas born at Philadelphia, Pa., on December 
1,184. He attended Drexel Institute and 
ean his railroad career on August 17, 
89, with the Philadelphia, Baltimore & 
Washington (part of the Pennsylvania). 
He became foreman оп the Central division 
п December, 1900; general foreman at 

ashington, D. С., in May, 1901; general 
er inspector in July, 1902; assistant chief 
ar inspector, lines east, in May, 1906; 

*Í car inspector, lines east, in October, 
906, and assistant chief of motive power- 
âr in 1920. For the past 32 years Mr. 
Reine has been directly associated, first, 
fith the development of a standard coupler 
i, then, with the constant study which 
8S since been devoted to its revision and 


bila 
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Personal Mention 


improvement. He became chairman of 
the Committee on Couplers and Draft Gear 
Equipment of the Master Car Builders’ 
Association following the adoption by the 
association of the coupler standardization 
project in 1911, and directed it from the 
outset. Under his direction the committee 
developed the Type D coupler which was 


R. L. Kleine 


adopted as standard by letter ballot of the 
members of the Master Car Builders' Asso- 
ciation in 1916 and proposed the Type E 
coupler, the contours of which were adopted 
as standard in 1933. He served continu- 
ously as chairman of the Coupler and Draft 
Gear Committee of the Master Car Builders’ 
Association and, after 1919, of the Mechan- 
ical Division, until his resignation effect- 
tive for the present association year. During 
this extended period of service Mr. Kleine 
won the respect both of railway men and 
manufacturers for the fairness with which 
he handled the relations of the two groups. 


Dean F. WirLEY, general mechanical 
superintendent of the New York, New 
Haven & Hartford at New Haven, Conn., 
has been appointed assistant general mana- 
ger in charge of engineering, maintenance 
and mechanical departments, headquarters 
at New Haven, as announced in the De- 
cember issue. Mr. Willey was born at Man- 
chester, N. H., on August 5, 1896, and is 
a graduate of the Massachusetts Institute 


Dean F. Willey 


of Technology (1920). He entered railroad 
service with the New York, New Haven 
& Hartford in June, 1920, as assistant engi- 
neer, department of tests. On April 1, 
1923, was appointed general material super- 
visor, October, 1923, mechanical inspector, 
and in November, 1923, foreman mechanical 
inspector at Boston, Mass, and in July, 
1924, acting general foreman. Mr. Willey 
became general foreman on November 1, 
1924, assistant to superintendent of shops 
at Readville, Mass., on September 16, 1925, 
and special mechanical assistant at New 
Haven on May 16, 1930. He served as me- 
chanical superintendent from January, 1937, 
to May, 1941, when he was appointed gen- 
eral mechanical superintendent. 


H. J. LAVINE has been appointed as- 
sistant fuel supervisor of the Minneapolis, 
St. Paul & Sault Ste Marie, with head- 
quarters at Superior, Wis. 


M. W. McMaHoN has been appointed 
locomotive appliances inspector of the New 
York Central System with headquarters at 
New York. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company lettérhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


Krane Kar.—Silent Hoist Winch & 
Crane Co. 841-877 Sixty-Third Street, 
Brooklyn 20, N. Y. Catalog No. 58 descrip- 
tive of the Krane Kar mobile swing boom 
crane for use inside plants and shops, as well 
as outside in yards and for transferring 
loads between shops. 


* 


BURSTING Pressures oF SEAMLESS TUB- 
ING.—Globe Steel Tubes Company, Mil- 
waukee 4, Wis. Bulletin 112—a reference 
chart for engineers with tables of bursting 
pressures of seamless steel tubing from % 
in. to 93 in. outside diameter. 


* 


LANDIS TaPs.—Landis Machine Com- 
pany, Waynesboro, Pa. Bulletin G-94 
descriptive of Landis Style ALT collapsible 
taps. 


* 
ELECTRIC Furnaces.—Hevi Duty Electric 
Company, Milwaukee, Wis., forty-page 


booklet on electric heat-treating furnaces. 
Describes heat elements and’ mountings 
with illustrations and descriptive data cov- 
ering numerous types of furnaces and fur- 
nace applications, including car bottom type, 
for various heat-treating operations in rail- 
road maintenance work. References also 
given to additional bulletins for detail in- 
formation regarding size, installation and 
use of particular types. 
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Yes, it’s easy to sharpen slab milling cutters on a CINCINNATI Num- 
ber 2 Cutter and Tool Grinder or face mills, shell end mills, planer 
tools, taps, or any other cutter used in the railroad shop. There are 
several features which make these machines so handy in quickly and 
correctly sharpening a wide variety of cutters: 


Precision anti-friction bearing grinding wheel head, 
having swivel range of 240°. 


Anti-friction table slide; as easy to traverse as turn- 
ing a radio dial. 


Two wheel speeds...for small and large wheels. 
Large easy-to-read clearance setting graduations. 


Wide variety of attachments. 


Complete description of features and specifications may be obtained 
by writing for catalog M-962-2. May we send you a copy? 


НИНЕ ЕШИЩ 
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TOOL ROOM AND MANUFACTURING MILLING MACHINES... 


CINCINNATI Number 2 Cutter 
and Tool Grinder, with motor 
driven work head (universal 
equipment) 


Here are two publications which ma) 
help you do a better job of cutter sharp: 
ening ... “Cutter Sharpening Practice" 
(M-1245) and “Recommendations fo! 
Grinding Cutters Used for High Speed 
Carbide Milling”. You can obtain them 
by writing to the Technical and Service 
Publications Department, The Cincinnati 
Milling Machine Co., Cincinnati, 9, О. 
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Carry-Over trom Boilers’ 


Is this paper, carry-over is defined as any substance 
leaving the boiler other than dry steam. This includes 
moisture in any form, regardless of the mechanism which 
ar it to enter the steam path, as well as suspended 
solids. 

In approaching the problem of carry-over in locomo- 
tive boilers some tests were made in the laboratory of the 
Superheater Company at East Chicago, Ind., in 1939. 
The results are shown in Table I, each line being the 
average ОЁ several tests. These tests showed that under 
conditions approximating the worst that may be found in 
locomotive operation, it was possible for foam to carry 
avery high percentage of moisture, and that it should not 
be difficult to collapse this foam. This would indicate the 
desirability of an apparatus to collapse the foam and to 
һе capable of discharging large amounts of moisture. 

In 1938, a series of investigations was started by the 
Electro-Chemical Engineering Corporation and Dearborn 
Chemical Company to study visually the behavior of the 
water and steam in a locomotive boiler. Tests made on 
the St. Louis-San Francisco, Texas & Pacific, and Kan- 
sas City Southern led to an elaborate investigation on the 
Missouri Pacific. As a result of these tests tlie "Electro- 
matic" foam-collapsing system was developed. 

The effects of carry-over will, of course, depend upon 
the nature of the substances leaving the boiler. The 
greater part of carry-over is usually moisture but it is 
possible to have an appreciable amount of solid matter. 
Table II gives the analyses of scale found in superheater 
units from eleven different railroads in all parts of the 
country. It can be assumed that some of this matter 
would find its way into the multiple throttle, valve chests, 
and cylinders. In most cases, there is a high proportion 
of silica and alumina. With such substances being car- 
пей into the valve chests and cylinders, it can easily be 
understood why carry-over will cause rapid wear of bush- 
ings and packing. At the same time, lubrication will be 
adversely affected and wear of reciprocating parts accel- 
erated. The analyses are arranged in descending order 
as to the percentage of silica and alumina taken together. 
As the percentage of these two substances decreases, the 
amount of oil and other organic matter increases. 


"From a paper sponsored by the Railroad Division and presented at the 
annual estos of the American Society of Mechanical Engineers at New 
York on November 30, 1944. 

f engineer, The Superheater Company, East Chicago, Ill. 
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By Arthur Williams: 


A discussion of the nature 
of carry-over — Its effect on 
the locomotive and on the 
superheater — A steam sep- 
arator system for eliminat- 
ing carry-over described and 
the results of tests recorded 


Probably the worst effect of carry-over is in relation 
to the superheater. For a given operating condition the 
amount of heat taken up by the superheater units is fixed, 
and the moisture entering the superheater will reduce the 
final steam temperature, since some of the heat will be 
required to evaporate this moisture before superheating 
can begin. Steam tables show that for the same heat ab- 


Fig. 1—New and failed superheater-unit return bends 


Table I—Tests with Foaming Solutions 


Quantities leaving boiler 


Ib. per hr. Liberation 
Test Boiler Water Total rate, lb. per 
Series pressure, lb. temp ent steam and Dry hr. per sq. ft. Moisture from 
No, per 3: in. boiler, deg. F. moisture stea Moisture water surface boiler, per cent 
1 194 3 518 216 302 998 58.3 
2 192 348 1280 238 1042 2470 81.4 
3 182 363 422 223 199 814 47.2 
4 181 365 1797 159 1638 3460 91.2 


* Parts per million. 


M Menit Engineer 
‚ 1945 
a 


P 


Remarks 
5,000 p.p.m.* (292 grains рег ) soap 
5,000 p.p.m. (292 grains per gal.) soap 
1,400 lay (82 grains per gal.) ium 
salts; 80 per cent sodium sulphate, 20 per 


2600 spe (les сеш 1.) sodi 

А .p.m. grains per gal. ium 

eur 150 per cent sodium sulphate, 20 
per cent sodium chloride 
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Table II—Analyses of Scale in Superheater Units 


Sample 1 2 3 


4 
Oil. es ste OG EE E E 0.05 0.05 0.08 0.33 
Other organic and volatile 1.67 a 1.30 6.04 
Silica NA Ce ESS 16.23 39.35 51.05 37.07 
Calcium carbonate .......... 22.42 14.70 4.60 3.16 
ТРИТОН РЕОНИ ES 3.27 : 17.11 
Calcium sulphate ........... B 0.88 Trace 0.56 
Magnesia: E ыктуу» оч 0.60 2.91 24.84 3.04 
Iron oxide... eoe nee 5.02 17.6 10.82 3.62 
Alumink ASAS aS 47.94 21.16 7.00 16.70 
Sodium chloride ............ ; ; 0.31 1.75 
Sodium sulphate ........... 3.43 24 wi аз 
Alkalies. ER жа 2.64 , е 10.00 
Oil and other organic matter 1.7 0.05 1.4 6.4 
Silica and alumina ......... 64.2 60.5 58.1 53.8 


* In combination with other oxides. 


sorbed per pound of steam, there is a decrease in super- 
heat of approximately 15 deg. for each one per cent 
moisture entering the superheater. A loss of 15 deg. 
steam temperature means a decrease of 1.5 to 2 per cent 
in cylinder efficiency with a corresponding increase in 
water and fuel consumption. A severe carry-over will 
result in the loss of all the superheat, so that saturated 
steam and water will enter the cylinders. 

Tests made many years ago showed that the use of 
superheated instead of saturated steam resulted in an in- 
crease of 25 to 30 per cent in efficiency and power. These 
tests were made with relatively low superheat. With 
modern high steam temperatures, the loss of power due 
to loss of superheat can be even greater. 

With large sums of money being spent for fuel it is 
readily seen that carry-over may cause an appreciable in- 


Fig. 2—Steam dryer with discharge to atmosphere 


crease in the fuel bills. Furthermore, the carry-over is 
likely to occur when the locomotive is being worked at its 
hardest. This means that, at a time when the maximum 
power output of the locomotive is required so that train 
movements may be made with maximum efficiency, the 
carry-over decreases the power output of the locomotive. 

Continued carry-over may result in the failure of the 
superheater units in service. When the back end of the 
unit is heavily coated with scale, it is obvious that the 
failure is due to the scale deposits. It is not so easy to 
understand those failures which occur in actual practice 
when the metal is practically free from scale. 

Assume that a locomotive is being worked at high ca- 
pacity, which means a high temperature of the gases at 
the back tube sheet and a high gas velocity in the super- 
heater flues; under these conditions, there should be a 
correspondingly high steam velocity inside the superheater- 
unit tubing. Now assume that in one unit the steam flow 
is restricted, such as would occur if there were a scale 
deposit at any point in the tubing between the entrance 
and exit. One effect is that the steam temperature leaving 
this particular unit will increase because there is a reduc- 
tion in the weight of steam and, therefore, an increase in 
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5 7 8 9 10 11 
Per cent 
0.06 0.08 2.25 1.40 1.01 23.90 Present 
5.20 4.12 0.40 11.26 13.05 32.80 
31.36 37.62 33.80 9.70 7.36 12.10 6.85 
17.82 37.07 37.93 19.55 50.88 24.10 41.80 
12.08 Trace 1.30 0.88 0.06 6.47 em 
1.89 15.35 10.58 4.49 4.65 5.75 10.53 
10.00 4.00 5.62 40.00 4.50 9.20 2.49 
20.64 5.70 4.00 23.00 19.53 2.40 2.00 
e 0.08 0.40 us 0.21 ES zs 
жү £ A33 0.58 3.03 3.55 
5.3 0.8 6.4 1.8 12.4 37.0 32.8 
52.0 43.3 37.8 32.7 26.9 14.5 8.9 


the heat added per pound of steam. Furthermore, the de- 
crease in the steam velocity will lower the heat-transfer 
coefficient at the inside surface of the tubing. Both these 
effects increase the metal temperature. A reduction in 
the proper steam velocity will give an appreciable in- 
crease in the metal temperature. With a steam flow ap- 
proximately 50 per cent of normal, the metal temperature 
reaches 1,015 deg. F. and with 23 per cent of normal, the 
metal temperature is 1,200 deg. F. At such temperatures, 
there is a rapid attack on the steel by steam. 

A number of investigations have been made at Purdue 
University to determine the corrosion rate of various 
steels in contact with steam at elevated temperatures. The 
results for mild steel show a slight amount of corrosion 
at 1,000 deg. F. At 1,050 deg. F., the corrosion rate 
starts to increase rapidly. At 1,200 deg. F. the corrosion 
rate is 15 times greater than that at 1,050 deg. F. 

In comparing laboratory tests with the results obtained 
under service conditions, consideration must be given to 
the effect of alternating thermal and mechanical stresses 
in the metal which tend to cause fissures through which 
the steam can reach the metal. In this respect, the condi- 
tions in a locomotive superheater are perhaps the worst 
that can be imagined. Every change in the locomotive 
operating conditions results.in a change in the tempera- 
tures and stresses in the superheater-unit metal. It is the 
combination of elevated metal temperatures and alternat- 
ing stresses which results in the rapid deterioration of 
superheater units reported in a number of cases. The 
failure may occur in the superheater-unit return bend or 
in the tubing close to the return bend. 

Fig. 1 shows a return bend that has failed in service. 
For comparison, a new return bend made by the same 
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Fig. 3—Test of steam dryer with discharge to atmosphere 


process and of identical material is also shown. The black 
material at the inside edge of the failed return bend is 
magnetic oxide. Comparison of the inside contour of the 


Railway Mechanical Engin 
FEBRUARY, 1945 


two return bends indicates the continual process of forma- 
tion of magnetic oxide and subsequent breaking away of 
part of the layer. The process continues until the metal 
becomes sufficiently thin for steam pressure to rupture it. 

With the metal at elevated temperatures, there will also 
he corrosion of the steel by the oxygen én the flue gases 
in contact with the outside of the unit. The extent of this 
corrosion will depend upon the condition of the outside 
surface of the unit. It will usually be less when coal is 
used as a fuel than with oil. This is because there is 
usually some slag formation at the back end of the unit 
with coal. With an oil burner the sanding of the flues 
will keep the metal surface clean and allow increased con- 
ract hetween the steel and the oxygen. 

The prevention of carry-over may be accomplished by 
control of the foaming, the removal of the foam after it is 
formed, or a combination of the two methods. In the 
fist group are feedwater treatment, antifoam compounds, 
and control of concentration for the operating conditions. 

For given operating and feedwater conditions, the most 
general method for controlling carry-over is by blowing 
wn the boiler to reduce the concentration of solids. 
Since this reduces both the dissolved and suspended 
«lids it does not make a great deal of difference which 
is the more important in the production of foam. The 
towing down may be done in any of three ways: 

1—With manual control by the engine crew. If the 
holder water concentration is controlled by this method 
anly, it is necessary for the supervisory forces to give 
рторег instructions to the engine crews so that the blow- 
ing is in correct relation to the feedwater and operating 
conditions. "The most common method of control is to 
take samples of the boiler water at the beginning and end 
of each run and to keep records of the concentrations. 

2—By a continuous blow down. With this type of 
equipment, a predetermined quantity of water is continu- 
vusly discharged to the atmosphere while the locomotive 
is working. The blow-down valve is automatically opened 
үз response to steam-chest pressure. ` 

3—Intermittent blow down, automatically operated by 
the conditions existing in the boiler at the time. This is 
accomplished by a device known as the "signal foam- 
meter." 

Another system consists of a steam separator in the 
‘ler connected to a discharge valve on the outside of 
the boiler so that any carry-over is blown to the at- 
S The arrangement of the apparatus is shown 
in Fig 2. 

Previous investigations had shown the possibility of 
large quantities of moisture being carried over under 
£ aming conditions. Considerable development resulted 
in a design of steam separator known as the “tangential 


‘irver,” which is extremely efficient at all steam velocities. 


and is capable of handling high percentages of moisture. 

Referring to Fig. 2, the tangential dryer is located at 
he dry-pipe entrance. The discharge from the dryer 
through which the separated moisture is delivered is 
< nnected to a discharge valve mounted on the outside of 
tre boiler. When any moisture is carried into the dis- 
‘сатре valve, an electrical circuit is completed through 
27 electrode to operate a relay which opens a solenoid 
valve. This admits air to the piston which operates the 
“scharge valve. The discharge from the valve is con- 
“ected to a separator on top of the boiler so that the steam 
х discharged to the atmosphere and only hot water to 
‘e ground. A vent pipe with a small orifice leads from 
ге discharge valve to a point of lower pressure, such as 
a superheated steam auxiliary pipe. The small quantity 
i steam which flows through the orifice keeps the dis- 
: arge valve free of air and establishes a flow condition 


Dalwmy ' ' Engines: 


cromia 


which insures the prompt action of the valve as soon as 
moisture enters the steam dryer. 

To determine the performance of the dryer discharge 
valve, tests were run on a western railroad which was 
known to have very bad foaming conditions. During the 
tests the boiler evaporation was from 70,000 to 100,000 
Ib. of steam per hr. The tangential dryer was fitted to a 
9%-їп. dry pipe, and the 2-іп. dryer discharge valve had 
a capacity of 40,000 Ib. per hr. of saturated water at boiler 
pressure. The performance of the dryer discharge system 
was determined by comparative tests made with the sys- 
tem turned on and shut off. The test results are given in 
Figs. 3 to 5, inclusive. These tests were run over the 
same territory on three successive days, with the last two 
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Fig. 4—Test of steam dryer with discharge to atmosphere 


series being run on the same day, so that as far as possible 
the tests with the system turned on and shut off were 
made under the same conditions. 

The steam temperature was taken in the steam pipe 
and also leaving a No. 1 shape superheater unit. This is 
in the top row of units and is connected into the header 
at a point nearest to the dry-pipe entrance. Moisture 
naturally flows first into this shape unit and its presence 
is indicated by the difference between the temperature of 
the steam leaving the unit and the steam-pipe tempera- 
ture. The moisture in the dry pipe was measured by two 
throttling calorimeters. One was connected to a standard 
A. S. M. E. sampling tube across the center of the dry 
pipe. Since the tangential dryer imparts a whirling action 
to the steam, a second calorimeter was connected to a 
sampling tube, consisting of a piece of }%-іп. pipe ex- 
tending into the bottom of the dry pipe % in., with the 
side toward the direction of flow cut away. 

The four readings mentioned gave an indication as to 
the extent of carry-over into the superheater. Sight 
glasses were installed in the dome cover so that visual 
observation could be made of the conditions inside the 
boiler. Readings were taken of the water level and the 
exhaust pressure, the latter being a measure of the rate 
of working of the locomotive. A record was made of the 
number of seconds in each minute of testing that the 
dryer discharge valve was open. А short electrode 
mounted in the dome cover would operate a signal light 
in the cab when the water-and-steam density was suffi- 
cient to complete an electrical circuit. 

The results are given in the form of curves showing 
the change: in the various observations for each minute 
of testing. The first test, shown in Fig. 3, does not in- 
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clude all of the readings taken in subsequent tests, but is 
reported because it illustrates a very bad condition of 
carry-over. With the boiler under foaming conditions, 
readings were taken for the first 11 min., recorded in 
Fig. 3, with the dryer discharge system shut off. The 
steam temperature in the steam pipe was at boiler satura- 
tion temperature, and water was being thrown out of the 
stack and through the cylinder cocks, which were open. 
After 11 min., the dryer discharge system was turned on. 
The discharge valve opened and blew steadily for 3 min. 
and at short intervals thereafter. At the end of 3 min. 
the steam temperature had increased from 400 to 660 
deg. F. and 19 min. after the dryer discharge valve had 
been opened the steam-pipe temperature had reached 
740 deg. F. From the twenty-second min. to the thirty- 
seventh min. the dryer was discharging for intervals 
varying from 1 to 8 sec. per min., showing that carry- 
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Fig. 5—Test of steam dryer with discharge to atmosphere 


over into the dryer was still occurring, and that the 
moisture and solids were being separated and discharged 
to the atmosphere. 

After this test, it was realized that it would be better 
to produce a standard test condition so that the locomo- 
tive operation with and without the dryer discharge valve 
in action could be determined. Fig. 4 shows how this was 
done. The locomotive was operated at approximately 10 
Ib. exhaust steam pressure and, when conditions were 
steady, several readings were recorded. The rate of 
evaporation from the boiler was then suddenly increased 
by increasing the cutoff, and observations were made of 
the results of the carry-over. 

Referring to Fig. 4, the rate of evaporation was sud- 
denly increased just before the seventh min. as indicated 
by a rise in the exhaust pressure from 10 to 18 Ib. per 
sq. in. Immediately, carry-over started and the dryer 
discharge valve opened. For 3% min. the dryer discharge 
valve was open continuously. There was a momentary 
drop in the steam temperatures and increase in the dry- 
pipe moisture, but after 3 min. the steam-pipe tempera- 
ture was back to normal, and the steam temperature leav- 
ing the No. 1 shape unit showed only a slight amount of 
moisture. The calorimeter connected to the center 
sampling tube showed dry steam, and that connected to 
the bottom showed some moisture. 

It should be pointed out that, while the moisture read- 
ings are represented as actual quantities, they should not 
be interpreted too literally. It is only possible to obtain 
a true sample when the steam-and-water mixture is homo- 
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genous, and this is not possible in a dry pipe aíter the 
steam has left a dryer which has subjected the steam and 
water to a centrifugal action. At the end of the test shown 
in Fig. 4, a few more readings were taken with the dryer 
discharge system shut off. These readings show moisture 
entering the superheater as indicated by the steam-tem- 
perature and calorimeter readings. 

Fig. 5 gives a series of readings taken with the dryer 
discharge system shut off, thus showing what can occur 
if no steps are taken to control the carry-over into the 
dry pipe. As before, the test was started by increasing 
the rate of evaporation suddenly. The temperature oí 
the steam leaving the No. 1 shape unit dropped to boiler 
saturation temperature and there was a considerable drop 
in the steam-pipe temperature. Both calorimeters show 
moisture in the dry pipe. After 9 min. the observations 
indicated that the carry-over decreased. This was prob- 
ably due to the fact that concentration of both dissolved 
and suspended solids in the boiler had been reduced by 
the amount carried away. At 18 min. the carry-over 
became worse again. 

The next series of tests was made with the dryer dis- 
charge system both turned on and shut off for practically 
continuous locomotive operation. The test was started 
with the discharge system shut off, and a foaming con- 
dition was created by increasing the exhaust pressure 
from 10 to 20 Ib. per sq. in. Considerable carry-over 
immediately resulted. The steam-temperature and calorim- 
eter readings show the same alternations in severity 
of carry-over as pointed out for Fig. 5. At 20 min. the 
dryer discharge system was turned on. Five minutes 
later both calorimeters indicated zero moisture and both 
steam temperatures were together at 675 deg. F. With 
such readings, it must be assumed that the steam in the 
dry pipe was practically dry. The dryer discharge valve 
continued to blow intermittently showing that carry-over 
into the dryer was still occurring. The train then went 
through a siding slowly but did not actually stop. After 
getting back to the main line, readings were continued 
with the dryer discharge system shut off. With 18 lb. 
per sq. in. exhaust pressure, the steam-temperature and 
calorimeter readings show a severe carry-over. At 60 
min. of the test, when both steam temperatures were at 
the boiler saturation temperature, the dryer discharge 
system was turned on. The steam temperatures immedi- 
ately started to increase and moistures indicated by the 
calorimeters approached zero. At the end of 62 min. 
the engine came to a stop and the test was ended. 

All during these tests, the observations made through 
the sight glasses were interesting. At the very beginning 
with good water in the boiler, the surface of the water 
appeared relatively clear. Later, when the water was in 
a foaming condition, the surface of the water would 
usually appear to be a grayish color. When in this con- 
dition, an increase in the rate of evaporation would cause 
the foam level to rise and, when it approached the 
entrance to the dome, the steam would carry it up so that 
the dome would be entirely filled. 

It is possible for carry-over to be sufficiently severe for 
the engine crew to notice it, as for the conditions illus- 
trated in Fig. 3. Frequently, carry-over is taking place 
with no indications to the engine crew. Figs. 4 and 5 
do not show any change in the water level that can be 
attributed to anything but the normal variations obtained 
due to track conditions and operation of the boiler feed 
pump. The condition of the water in the glass during 
these tests was good at all times. In spite of this, the 
readings proved that sufficient carry-over’ was taking 
place to impair the efficiency of the locomotive and, in 
time, to result in the failure of superheater units. 
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Plastics for Car Building 


XP 


ws duo 


LUCCACE 


Ta Southern Railway of England has placed in service Southern Railway of England uses 
inthe past year ten four-wheel long wheel-base express exis ‚ 

cars in which the side, end and roof sheets were formed plastic impregnated wire mesh for 
of reinforced wire mesh plastic panels. These cars also sides, ends and roofs of baggage 
represent a departure in design in that they are spring- cars — Spring cushioning of car 


body is an additional innovation 


Brackets | 


__ondClips 1-1. cushioned. The cars are used for all types of traffic and 
x are designed to run in passenger trains at high speeds. 
According to O. V. Bulleid, chief mechanical engineer, 
the following considerations were taken into account in 
designing the cars: reduced weight consistent with 
strength; avoidance of sudden shock to passengers or 
; lading; use of new materials such as plastics where 
t+ Wearing Plates possible ; following of latest methods of fabrication ; and, 
assurance that maintenance costs would not be increased. 


Plan view of one end of the underframe 


Underframe of the spring-cushioned English car—The U-shaped brackets on the center sill serve as stops to limit longitudinal movement 
against the springs 
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Car-body floor construction showing arrangement of cushioning springs 


Because the advances in manufacture of plastic mate- 
rials have been very great in recent years, the railroad 
chose a form of reinforced plastic in which the reinforce- 
ment consisted of woven high-tensile steel wire and cotton 
mesh. The impregnating material is a phenol resin. The 
impregnated sheet is placed between two other sheets of 
ordinary impregnated material and the three layers 
pressed into a single sheet between steam-heated platens 
at a temperature of about 160 deg. C. and a pressure of 
one (British) ton per sq. in. War conditions dictated the 
use of black sheets but any color can be used. The sheets 
are impervious to attack by acid or atmospheric condi- 
tions, which prevents fading or other discoloration. 

Press limitations required the use of sheets no larger 
than 6-ft. 6-in. by 3-ft. 3-in. and the car-body design was 
affected accordingly. The light weight of the material, 
11% oz. per sq. ft., was largely responsible for the adop- 
tion of the other innovation in design, spring-cushioning. 
Because of the lack of experience with the use of plastic 
structural materials it was felt desirable to protect the 
body and lading as much as possible from shock. A con- 
venient way to do this was to separate the body from the 
main frame and introduce a form of spring-cushioning 
device similar to some which had been used with good 
results on English open-top and house-type cars. 

The car body framing is generally of light channel 
sections, 216 in. by 114 in. of 12-gauge steel, electrically 
welded in a jig. The floor framing of the body is of rolled 
channel sections with dimensions of 4 in. by 2 in. The 
carlines are made of laminated ash, shaped and bolted to 
brackets which are welded to the top side rail of the body. 
The plastic panels are held in place with screws which 
were driven into furring strips fitted into the channel 
sections of the body framing. They are prevented from 
working by a supporting strip fastened along their lower 
edges. Each joint is covered with a molding strip which 
was also screwed into the furring. А bitumastic com- 
pound was used to coat the panels and molding strips at 
the joints. 

The sides and ends on the interior are finished with 
34-in. by %-in. lining. The flooring is of grooved oak 


General Dimensions and Weichts of Baggage Car With 
Plastic Panels 


Length over buffers, ft.-in. 
Wheelbase, ft.-in. 
Length over end sills, ft.-in. 
Length of car body, ft.-in. 
Width of car body, ft.-in. 
Width inside, ft.-in. 


Height, rail to top of roof, RES cS a CACO KAS AR Oe 12— 48/16 
Weight of underframe, lb. ..... Sees so oa A ra Sika ез. 5,348 
Weight О sbody Б: E ctr LOIN EIE ROR SIE 3,080 
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Floor framing of the car body in position on the underframe 


1% in. thick with loose tongues set in creosote. Th 
doors are of light sheet steel. 

The center longitudinal members of the floor framin 
form a cradle in which the springs of the body cushion 
ing gear are held. The center sill is of the cantileve 
type built up of plate and sections welded together. Th 
end sills are welded to the diagonal braces and buff, 
shocks are transmitted through these braces to the cente 
sill. All pulling forces are exerted directly on the cente 
sill. Clips on the floor framing of the body permit i 
to move longitudinally along the center sill but preven 
any lateral movement. In addition, a tubular rod whic 
passes through the springs in the body floor framin 
travels through U-shaped brackets which are welded t 
the center sill cover plate. 

All springs are carried in the body floor structurt 
They are arranged in tandem. Initial body movement i 
taken by steel coil springs. When these are partly com 
pressed a part of the load passes to a set of rubber spring: 
These give a high resistance during the final movemen 
of the body which they bring to rest after a maximun 
travel of 11 in. The body returns to its normal positio 
by the exertion of the stored energy in the springs. Th 
tubular rod mentioned acts as a guide and holds th 
spring assembly during body movement; spring washer 
on the rod make contact with the U- -shaped brackets 0! 
the center sill which serve both as guides and stops. 

(Continued on page 60) 
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Diesel Mechanical Repairs” 


Tue Diesel engine or, engines of a Diesel-electric loco- 
motive are the principal problem in considering general 
repairs to the mechanical portion of the locomotive. As 
to the detailed procedure which is best to follow for 
any given make of engine the manufacturers’ instructions 
should govern, at least until methods and programs based 
on experience are thoroughly worked out. Regardless 
of the make or type of locomotive Diesel engines, how- 
ever, certain general considerations have a bearing on 
the matter. The most important of these and the one 
which is fundamental is that maintenance must be on the 
basis of preventive attention at definite intervals of 
service, i.e., miles in the case of road locomotives and 
miles or service hours in the case of switchers. 

Whether or not a given type of repair is handled all 
at once at extended intervals or progressively during 
such intervals depends on the design of the engine and 
the maintenance policy of the railroad. Cases in point 
are cylinder heads, pistons, liners, water pumps, bearings 
and other parts subject to unit replacement, which may 
be taken care of in conjunction with other repairs of a 
general or classified nature or done progressively during 
layovers or at other convenient opportunities during 
service. Since in either case methods employed are 
generally similar, it will be assumed, herein, for the sake 
of convenience, that all repairs are concentrated in a 
single, simultaneous program. 

Diesel engine repairs, therefore, will be along the 
following lines : 

(a) Remove cylinder heads, dismantle and clean; 
re-face valve seats or if worn to limit install new inserts 
or weld in new seats, preferably of specially hardened 
material, and grind to contour; grind valves and if 
stems are worn sufficiently to require attention, re-plate 
to original diameter or turn down to an undersize di- 
mention and use special valve guides; renew or build 
up and remachine valve guides; inspect valve levers, 
springs, spring retainers, bushings, etc.; check gaskets, 
or seal surface. 

(b) Remove pistons and dismantle from rods; take 
out and discard rings, thoroughly clean all parts and 
inspect for cracks and worn grooves; if grooves are worn 
excessively, machine for oversize rings (if a satisfac- 
tory method has been developed, machine out worn 
grooves, weld in replacement material and re-machine 
grooves to standard dimensions) ; install all new piston 
Tings; inspect pins or attachments to rods. 

(c) Inspect cylinder liners or sleeves and replace if 
necessary; remove any ridge appearing at top of ring 
travel; if necessary, lightly hone interior surface for 
quick seating of new rings; check gasket or seal surface 
and install all new seal rings if liner is removed. 

(d) Inspect connecting rods and check for straight- 
ness and parallelism; magnaflux for detection of cracks; 
dean out oil passages; inspect, repair or replace big- 
end bearing shells, re-installing with proper clearance. 

(e) Inspect, repair or replace main bearing shells and 
note condition of journals; check crankshaft with dial 
indicator at each throw for distortion; inspect each pin 
for condition of surface and measure for out-of-round, 
mir facies for Diesel locomotives. "The third will appcar ا‎ 
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Mi sll niga superintendent, New York, New Haven & Hartford, 
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The Diesel engines, accesso- 
ries and the equipment of the 
locomotive itself require a 
well-planned maintenance sys- 
tem and adequate facilities 


blow-out or clean oil passages; clean entire crankcase 
interior thoroughly. (If pins or journals are badly worn 
or are scored, it may be possible to restore them to 
standard conditions or dimensions by machining, metal 
spraying and grinding; this will, of course, involve re- 
moval of the shaft from the engine in which case detailed 
inspection, including magnetic test can be made. If 
wear or scoring has taken place to a point under the 
minimum allowable diameter, then the shaft must be 
replaced.) 

(f) Inspect gear train or trains as far as possible and 
check for backlash; if the crankshaft must be removed, 
then more detailed check can be made together with 
necessary repairs or replacements, such work including 
camshaft bearings and cams, cam followers, push rods, 
etc. j i 

(g) Remove and dismantle supercharger or blower 
for inspection, cleaning and necessary repairs; inspect 
blower drive and make any repairs necessary ; clean air 
intakes and air passages, cleaning or renewing all filter 
elements; inspect exhaust piping and muffler and clean. 

(h) If required as result of service, experience, re- 
move, dismantle and repair lubricating oil pumps and 
inspect drives; remove and clean all lubricating oil piping 
and clean or renew filter elements on engine; renew 
flexible hose connections; check setting of regulating 
valve. 

(i) Remove; dismantle and inspect water pumps and 
check drives ; check and clean all water piping on engine 
and renew flexible hose connections. | 

(j) Remove governor ; inspect drive and install recon- 
ditioned and readjusted unit; remove throttle operator; 
clean and repair; check all linkages; inspect overspeed 
shut down device. 

(k) Remove all fuel injection equipment (nozzles, 
high pressure pumps, injectors) and install new or fac- 
tory reconditioned units; check over high and low pres- 
sure piping on engine and inspect fittings and clamping; 
clean or renew all filter elements ; inspect fuel pump drive 
assembly or injector cams and levers and make neces- 
sary repairs or renewals. 

(1) Remove water and oil radiators, clean thoroughly 
and test ; remove heat exchanger, clean and test; remove 
locomotive lubricating oil piping and clean; clean or 
renew locomotive filter elements; remove and clean alt 
regulating or relief valves and adjust for proper settings; 
clean interior of expansion tank and paint with special 
mixture; clean locomotive cooling water piping. 
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(m) Inspect and make necessary repairs to radiator 
fan and drive, including pulleys, idlers, belts, gear box, 
angle drive and fan; inspect radiator, shutters, operating 
mechanisms, etc., clean fan; fan housing, shutters, etc., 
to remove surface dirt. 

(n) Remove, inspect, clean and calibrate all indicat- 
ing or contact making gauges including fuel and water 
tank level indicators. 

(о) Inspect fuel transfer pump and motor and make 
necessary repairs or replace with reconditioned unit; 
clean and adjust pressure regulating valve; clean or 
renew all strainer elements. | 

(р) Drain fuel tank, flush and clean. 

(q) Reassemble engine restoring clearances and fits 
to manufacturer’s tolerances and standards as closely as 
possible. It is not good practice to be economical with 
gaskets or seals—install new wherever disturbed or 
where it is known deterioration takes place. Tighten 
but do not over-tighten bolts and nuts and check them 
for tightness after the engine has been run for a while. 
Use new or reclaimed crankcan oil. Run in thoroughly 
and load test as described later. 

From the outline just given, one fact is of immediate 
importance from the standpoint of shop schedule and 
production. This is the beneficial result to be obtained 
from a stock of complete spare units of Diesel engine 
equipment to replace similar units coming in on an engine 
and which will require repairs or reconditioning. This 
serves the double purpose (1) of preventing delay in 
reassembly of an engine while waiting for repairs to 
be completed on individual parts and (2) of allowing 
the different classes of repairs to be segregated and 
handled by specialized groups in the shop. This, in 
turn, permits quantity production methods to be employed 
as far as possible, depending on the total number of 
locomotives involved. For example, one gang can be 
assigned all cylinder head work and making use of 
spares, can have a completely reconditioned set of 
heads ready the minute each engine is at the point where 
heads are required. The heads which were removed 
from the engine can be given the necessary attention and 
made ready for the next assembly and so on. If by апу 
chance more than normal repairs are required on any 
head or a set of heads, these can be handled without 
delaying the engine, on which they came in. Applying 
this same procedure to fuel injection equipment, gov- 
ernors, pistons and rods, etc., all important categories 
of parts of Diesel engines can be handled in the quickest 
possible time which will be reflected in less out-of- 
service time for the locomotive and less over all cost 
of maintenance. 

It can readily be seen that if this method is adopted, 
it will not be long before no engine will have its own 
quota of original parts. This imposes a duty on the 
part of the shop to keep complete and accurate records 
of all change-outs, which in turn, requires serializing of 
all interchangeable parts. This will not present any 
serious problem, for the application of serial numbers 
is standard practice with the manufacturers and in those 
cases where serial numbers may not have been applied 
it is easy for the railroad to do so. 

Some railroads engaged in the intensive use of a con- 
siderable number of Diesel-electric locomotives have gone 
so far as to purchase complete spare Diesel engine gen- 
erator sets to permit lifting out power plants in for 
repairs and replacing them with complete reconditioned 
sets. While this may be rather expensive in first cost, 
it pays the maximum in benefits because very consider- 
able time saving for the entire locomotive results and 
engine rebuilding can be handled most efficiently. It also 
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offers a high degree of protection in cases of casualties 
in service requiring engine rebuilding. 

In concluding the remarks on Diesel engine repairs, 
one fact cannot be over-stressed. This is adequate run- 
ning in and breaking in before releasing for service. 
Time, fuel and labor spent in this will be amply repaid. 
Combined with this should be determination of com- 
pression and ignition pressures in each cylinder, exhaust 
gas temperature for each and the noting of engine speeds, 
lubricating oil pressures and temperatures, cooling water 
temperatures, supercharger or blower pressures, horse- 
power output under varying conditions of current and 
voltage, as indicated by the main generator characteristic 
curve, individual notch speeds and loading, color and 
quality of exhaust, general sound and action of the 
engine under load and acceleration, and so on. The 
facilities for this have already been listed and include 
a water rheostat or resistor bank for loading, cylinder 
pressure indicator either of the maximum instantaneous 
pressure or the curve drawing type, pyrometer and 
thermocouples, voltmeter and ammeter with shunt and the 
usual complement of pressure gauges, thermometers and 
temperature indicators which are a part of the regular 
engine equipment. 

Preparatory to applying full load to an engine the 
following procedure has been found to be satisfactory 
in the case of one make and type of Diesel engine: 

(a) After first starting the engine and while idling 
to determine that conditions are normal in all respects 
including proper connecting rod and main bearing tem- 
peratures, idle for eight hours if main bearings have not 
been disturbed or for 16 hours if the main bearings have 
been removed or replaced. General watch should be 
kept of the engine during this time and checks of bearing 
conditions should be made at increasing intervals during 
the eight or 16 hours. 

(b) After the idling is completed, load the engine to 
the proper degree and run for 35 min. in each notch until 
the highest is reached, after which the full load testing 
can be completed in accordance with requirements. 

(c) After the load testing is completed, check over 
all accessible bolts and nuts on the engine for tightness 
and change crackcase oil. 

When considering the mechanical parts of the loco- 
motive, the one next related to the Diesel engine is the 
air compressor. On the majority of locomotives this is 
usually belt driven from the Diesel engine or it may be 
mounted on the engine and direct connected to it. In 
any event, Diesel engine repairs of the type described 
should be accompanied by similar repairs to the air com- 
pressor which will consist principally of thorough clean- 
ing, reringing of high- and low-pressure pistons, renewal 
of valves including unloader valves, etc. Bearings should, 
of course, be inspected and replaced if necessary ; unless 
bearing trouble has been experienced the crankshaft will 
require little or no attention for extended periods. 

If the locomotive is equipped with train heating boiler 
either it should be replaced with a re-conditioned unit or 
it should be given attention to put it in first-class shape 
for the next period of operation. Such attention will 
consist in general of removal of coils for cleaning, test- 
ing and replacement if necessary; the burner element 
should be removed and reconditioned and the firebox 
section renewed ; the steam separator and water treatment 
tank should be cleaned; such items of auxiliary equip- 
ment as the main driving motor, fan, belts, feedwater 
pump, fuel pump and the various control switches, re- 
lays, protective devices, etc., should be removed for clean- 
ing, repairs, calibration or adjustment or replaced with 
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Nev Sparks, electrician for ће S. P. & W. at Plain- 
ville, walked the length of the powerful four-unit Diesel 
electric freight locomotive that stood on the full track 
about two hundred yards from the roundhouse. Re- 
splendent with its bright colors and decorative stripes, the 
5400 horsepower locomotive stood alone as though dis- 
daining to associate with the steam locomotives being 
serviced in the roundhouse. 

“Pretty, isn’t she?” Jim Evans, the roundhouse fore- 
man, remarked to Sparks. 

“Sure is," Sparks agreed, “апа pretty isn’t all: I'll bet 
she can make passenger train time with a hundred loads 
from here to Sanford.” 

"That's right," Evans cocked his head to one side and 
eyed the locomotive, “but I wonder how she will perform 
on the Mountain Division.” 

“Why, I thought they were going to use the Diesels 
on the Plains Division!" Sparks said. 

“They are,” Evans nodded, “‘but the present plan calls 
for running them over the Mountain Division, too. They 
are to run frorn here to Sanford, then over the Mountain 
Division by way of Hillside to Altus and return.” 

“Lots of sharp curves and tunnels on that route,” 
Sparks commented. “Wonder how many cars a Diesel 
will handle up the hill from Altus to Hillside?” 

While the two were pondering the problem, H. H. 
Carter, the master mechanic, accompanied by road fore- 
man Tom Price and a stranger, came up. Carter intro- 
duced the stranger to Evans and Sparks as Wallace, an 
expert from the Diesel-electric factory. 

Wallace shook hands. “My first name is Sam,” he said. 
“That’s what everybody calls me and I haven’t got time to 
get accustomed being called Mister.” 

“Glad to know you, Sam. Sometime when you are not 
too busy, I would like to ask a lot of questions about 
Diesel-electrics." 

Sparks started to leave when the master mechanic 
stopped him. “Just a minute, Sparks. You may have a 
Fe to learn about freight Diesels sooner than you 

“I understand you have had considerable experience 
on passenger Diesels," Sam said. 

"Oh, not a lot," Sparks replied. “I have done some 
work on them.” 

“How would you like to be a traveling Diesel electric 
maintainer ?” Carter asked. Then before Sparks could 
reply, the master mechanic added, “You see, we plan to 
put maintainers on the freight locomotives, perhaps tem- 
Porarily, maybe permanently, that remains to be deter- 
med. The jobs will be bulletined. In the meantime if 
you are to start breaking in on it you can go out to- 
morrow. Mr. Wallace will be with you to explain any- 
thing you don't understand and tell you what to do.” 

“О. К.” Sparks agreed, "I would like to try it a 
while, anyway." 

"We may have quite a few ‘bugs’ to work out on the 
frst trip,” Wallace said. “Hope they don’t hang too 
much train on going up the hill.” 
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Part 1 


“What time will we get out?” Sparks asked. 

“Sometime around six or seven o'clock in the morn- 
ing," Carter replied. “ТЇЇ tel the engine dispatcher to 
call you when he calls the engine crew." 


S parks was sleeping peacefully when the phone rang at 
5:30 next morning. He reached for the alarm clock to 
shut it off. His wife nudged him in the ribs with her 
elbow. "The phone is ringing," she said. 

“Uh-huh,” Sparks mumbled, and turned over. 

“Go answer the phone,” Mrs. Sparks nudged again 
and harder. 

“Wonder who is calling this time of night,” Sparks 
growled. Then he remembered. . 

“Called for 7:00, extra 900 west,” the dispatcher said. 
Sparks repeated the call and replaced the receiver. 

Wallace was ‘waiting at the roundhouse when Sparks 
arrived about six-thirty. “Better check the oil, water, and 
fuel," Wallace suggested, "I'm certain it was supplied 
yesterday, but it's a good idea to get into the habit of 
checking. While you are doing that, I'll start the engines 
and let them be warming up." 

The engineer, Ed Holcomb, had run passenger Diesels ; 
the fireman, Dan Walters, was new on the job. “What 
am I supposed to do?" he asked Wallace. 

“Watch the engine temperature and keep it as near 
165 degrees as you can," Wallace told him. “While the 
engineer is waiting for orders, I'll show you about han- 
dling the fans and shutters to regulate the temperature." 

Sparks, who had finished checking the supplies and had 
come into the cab, followed Wallace and the fireman 
into the engine room. 

"It's fairly warm this morning and I have an idea it's 
going to get really hot in about three hours, so you 
will need both fans in, and my guess is two shutters about 
half open to start. You can see the temperature is only 
135 now," Wallace pointed to the gauge on the water 
tank, “and we will leave the fans out and shutters closed 
until the engineer couples on the train. By that time I 
have an idea the temperature will be up around 160. It’s 
not a good idea to work the engines very hard when they 
are any cooler than that and, as I said before, around 165 
degrees is best.” 

The engineer interrupted the conversation with two 
short toots of the whistle. “You and Sparks kick the 
fans in like this,’—-Wallace placed his foot on the clutch 
lever and shoved gradually—"and don't ever put the 
clutch in with the engine running faster than idling," 
he cautioned. 
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THE electrician and the fireman started through the en- 
gine rooms. Wallace stepped up into the cab and told the 
hogger that when all fans. were in he would signal by 
ringing the attendant's call bell twice. He then turned 
and followed the electrician and fireman, checking lubri- 
cating oil, pressure gauges, and fuel oil sight glasses as 
he went. f 

They found a train of eighty-seven loads waiting on 
No. 5 track. By the time the air test was made the engine 
temperature had climbed to almost 160 degrees. . 

"Is there a stretch of level or down-grade between 
here and Sanford?" Wallace asked the engineer. 

“Yes,” the hogger replied, “right after we cross Clear 
Creek it's uphill about six miles, then the only up-grade 
for the next thirty miles is this side of Middleton and 
doesn't amount to much.' 

"Well, I guess we can cut an engine out along there," 
Wallace said to Sparks, "and I'll show you about mak- 
ing an inspection—inspecting crank case mechanism, 
cleaning and inspecting the air box and inspecting valve 
and injector rack mechanism ; also, the timing will be part 
of the maintainer's job," Wallace explained. “You see, 
that will materially reduce terminal time required for in- 
specting and servicing." , 

“What about electrical inspection?" Sparks asked. 

“Oh, yes, we have a regular routine worked out. The 
Diesel supervisor has been working with us several 
weeks." Wallace pulled a long mimeographed sheet from 
his pocket. “You see, the ones marked with an X will 
be done by maintainers. Take this and look it over." 

*High ball!" the hogger said as he acknowledged the 
conductor's signal to start. 

“Don’t be іп too much rush about starting,” Wallace 
cautioned the engineer, "unless you want to pull out a 
drawbar. Give the air plenty of time to release." 

The powerful locomotive started the train with little 
effort and it was soon rolling out the lead to the main 
line. The engineer held the speed down to fifteen miles 
an hour until the train was on the main track, then began 
to notch the throttle back. 


Now let's go through and see if all of the contacts are 
closing and engines loading properly," Wallace said to 
Sparks. "Better check temperatures," he advised the 
fireman. 

Everything was O.K. until Sparks and Wallace reached 
the No. 3 unit. The throttle was in the eighth position 
but the load indicator was only on the sixth. Wallace 
pointed and yelling in Spark's ear called his attention to 
the discrepancy. Sparks saw the indicator but the roar 
of the Diesel drowned the words. 

Wallace went to the high voltage cabinet, Sparks fol- 
lowing. The engineer was operating with the transition 
lever in No. 2 position (series-parallel-shunt). The motor 
field shunting contactors on that unit were not closing. 
Wallace found a flag stick with which he pushed lightly 
on the series contactor interlocks. The “М” contactors 
closed and the load, indicator climbed to eight. The two 
men walked to the rear cab. 

“Its always a good idea to check all contactors and 
engine loading when leaving the terminal," Wallace ex- 
plained to Sparks. "We'll clean that interlock with a 
piece of crocus cloth soon as we get a chance to take the 
engine off the line and kill it. Don't start poking your 
fingers around the contactors when the engine is run- 
ning; might get one burned off," he added. 

They sat in the cab and talked a few minutes, Wallace 
explaining operation of the transition meter and its rela- 
tion to the various speeds. “The transition meter is sim- 
ply an ammeter," he pointed out, "and instead of being 
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calibrated in amperes, is marked off to show shifting 
positions. Makes it more simple for engineers to under- 
stand. You might take a walk through the engine rooms 
and see how everything looks," he added. 

When Sparks started to look at the engines the train 
was on a slight down grade towards Clear Creek bottom. 
In a few minutes he returned. “Say, none of the load 
indicators show as high as the throttle indicator." 

Wallace glanced at the speed indicator, then at the 
transition meter before replying. “That’s O.K. How- 
ever, it wouldn’t hurt for the engineer to close the throt- 
tle a couple of notches. You see, the load regulator has - 
reduced the main generator field, thus cutting down the 
load on the engines.” 


бос through Clear Creek bottom they ran into a 
rain, not heavy, but enough to wet everything. There 
was a twenty-mile-an-hour slow order over the bridge 
and a fairly steep grade coming up out of the bottom. 
Approaching the bridge, the engineer closed the throttle 
and made an application with the automatic brake valve. 
Evidently the hogger put more air under the train than 
he had intended. By the time the caboose reached the 
bridge, speed had dropped to between 10 and 12 m.p.h. 

“He may have a little trouble if the grade is heavy as 
I think,” Wallace observed as he watched the speed 
indicator. 

The transition meter needle swung to the right, show- 
ing increased traction motor current. The wheel slip in- 
dicator light flashed on and off a couple of times. Grad- 
ually the speed increased until the train was going about 
fifteen miles an hour. The wheel slip indicator light 
flashed on several times, the train started losing speed. 
Wallace rose from his seat to start towards the front end 
of the engine. Just as he reached for the door latch, the 
alarm bell started ringing. i 

“I was afraid of that,” Wallace said. “An overspeed 
trip has operated and killed an engine. Let's see which 
one it is." He started through the engine rooms closely 
followed by Sparks. “Here it is," Wallace announced as 
they entered the engine room of the No. 2 unit. 

Sparks watched as Wallace latched the overspeed trip, 
then turned the isolation switch to start position, cutting 
the engine off the line, and pressed the starting button. 
When the engine had started, Sparks reached for the 
handle of the isolation switch. 

“No!” Wallace caught Sparks by the arm, then took 
hold of the lay shaft lever. “Now throw it on the line.” 
Wallace held the lay shaft lever and allowed the engine 
to pick up speed gradually until it was carrying a full 
share of the load, then released the lever and went to 
the front engine room. They met the fireman who hear- 
ing the bell was looking for a hot engine. 


e6 S erus like she’s not pulling so well," the engineer 
said when Wallace and Sparks entered the cab. 

"It's doing O.K. now," Wallace replied. “The No. 2 
engine slipped her wheels and the overspeed trip kicked 
out. Just take it easy, let her pick up gradually. Slip a 
little sand under her—not much.” 

“How did you know it was an overspeed їтїр?” Sparks 
asked. 

“Well, the circumstances indicated that to be the 
trouble. The engines working full throttle and slipping 
occasionally, that’s what usually causes an overspeed trip 
to operate.” 

They had no more trouble going up the hill and would 
have had none in the first place if the engineer had not 
tried to pick up speed too rapidly on the slick rails. By 
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the time the train topped the grade it was rolling along The two men went to the tool cabinet in No. 2 unit. . 
nearly twenty miles an hour and picking up all the time. “What tools will we need?" Sparks asked. | 

| There was a slight up-grade about two miles more, then “Well, about all is a wrench to fit the inspection plate 

| the level stretch that the hogger had mentioned. nuts," Wallace told him. “When we get back to Plain- 

| Wallace and Sparks rode the front cab until they were ville, I'll have a bar made and an eye bolt welded to the 

| almost to the level track, then Wallace said, "Guess we floor in each engine room so we can use a Coffing hoist 

| might as well make an inspection on the rear unit. It to turn the engine. One man alone can't get along very 

| won't take long with two of us doing it." well barring the engine over by hand and it's almost im- 


The transition meter is simply an ammeter marked off to show shifting positions 
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possible to check injector and exhaust valve timing that 
way. These are the gauges to check timing,” —Wallace 
picked up a small box and handed to Sparks who opened 
the box and saw a thickness gauge which was just a flat 
piece of polished steel and a short polished rod, one end 
turned smaller with a shoulder. “Bring them along, ГЇЇ 
show you how they are used.” 

“Want to kill the engine now?” Sparks asked when 
they had walked to the rear unit. 

“Not yet,” Wallace said. “Let’s lift the covers off the 
top and look at the upper mechanism while it’s running. 
Take her off the line first," Wallace cautioned. “You 
might get an oil bath if you don’t. Put the isolation 
switch in start position, then in case the engineer opens 
the throttle it won’t affect this engine, it will continue to 
run at idle.” 

Wallace lifted a section of the top cover from the en- 
gine and hung it on an inspection plate hand wheel. 
Sparks did the same until the four covers on one side 
were removed. "Now let's look them over. Look for 
loose oil pipes, loose crab nuts, head bolts, injection leak- 
age, broken valve springs, in fact everything that could 
cause trouble, and, oh yes," Wallace added, "while the 
covers are off, it's a good idea to see if the lower exhaust 
stack bolts need tightening. They sometimes work loose 
from expansion and contraction, then if they get to leak- 
ing a gasket may be blown out." 

Just as Wallace had suggested, they found several 
stack bolts loose on that side of the engine. In fact, two 
nuts had worked entirely off and were lying on top of 
the web between the cylinder banks. No other trouble 
was found on that side. It was the same on the other 
side except that one of the small oil pipes was slightly 
loose and might have caused trouble later on. 

"Now we will make an air box inspection," Wallace 
said when the covers were replaced. "First, we will stop 
the engine then remove all the inspection plates. Take a 
rag and wipe oil off the inside of the plates and the bot- 
tom of the hole so it won't make a mess, and, oh yes, be 
sure and lay the covers in order so we can put them back 
where they came off, otherwise they might leak." 

Sparks picked up the bar and started to attempt to 
turn the engine. "How much do you want it turned?" 

“Not any yet, and it might be a good idea to open the 
relief cocks before you try to turn it. Here's the wrench." 
Wallace handed Sparks the small wrench. “Now,” he 
explained, “let’s look at all pistons. Got a flashlight ?" 

"Left mine in the rear cab," Sparks said. "I'll go 
get it." 

“Never mind, I have one. Here's the idea of looking 
at all pistons," Wallace continued. "Two pistons will be 
on top center, the others will be in various positions. It's 
a good idea to make a pencil mark even with the ones 
that are on top center, then you can tell when you finish. 
Now we'll take the bar and turn the engine approximately 
22% degrees. If we were checking timing, it would have 
to be exact. That will bring two more pistons to top 
center. Then by the time we have finished we will have 
seen tops of pistons, cylinder walls, and the length of all 
pistons, at least on one side. Look for water, scored 
liners, stuck or broken rings, blow-by, and so on. Right 
now while the engine is new we are not likely to find 
any trouble." 

Wallace was correct in his surmise. There wasn't any 
evidence of trouble and the fact was so indicated on the 
work report. They didn't make the crank case inspection 
because the train was approaching the grade leading in 
to Sanford by the time they had finished the air box in- 
spection and replaced the covers. However, Wallace 


60 


explained how it was done and to look for loose nuts 
inspect bearings, see that piston cooling oil pipes were ir 
proper position, and so on. 

When the engine was started, Sparks started to put 
it on the line as he had when the one had died. “Wait 
until the oil pressure builds up. How's the water tem- 
perature ?" 

"It's down a little below 160," Sparks replied. 

“That'll be О. K.," Wallace said. "It will be warm by 
the time the engineer needs to work it hard. Don't ever 
let them work too cold. If you do, you are headed for 
trouble, especially water leaks." 


Tue run from Plainville to Sanford had been made in 
good time. They had only taken one siding to let the 
Limited pass. It was 11:50 when the train stopped. | 
"Let's eat,” Sparks suggested. 

*Good idea," Wallace agreed, "but first let's find out 
how much time we have." 

They learned that the 900 was to go over the moun- | 
tain by way of Hillside and pull a 3200-ton train with a 
steam Mallet helping to the top of the hill. It was called | 
for 1:35 P.M., so they had plenty of time to eat. | 

While the two men were waiting, the call boy came 
into the eating house, looked around and came over. *Are 
you Sam Wallace?" the boy asked. 

“That’s right," Wallace nodded. 

The boy handed him a message. 

*Do you think you can get over the hill O.K. without 
me?" Sam asked when he read the message. “Two more 
Diesels are coming in today and they want me to go 
back to Plainville tonight. You'll do all right." Wallace 
laid his hand on Sparks' arm. "Guess I'd better eat in a 
hurry, the passenger is due here right now." 

The train was a few minutes late which allowed Sam 
time to finish. 

Sparks somehow wasn't as hungry as he had been be- 
fore he learned that he was to be alone going over the 
hill. He drank a second cup of coffee, pushed the soggy 
pudding aside, paid the clerk, then walked out to where 
the 900 was standing waiting for the train to be made up. 
As he approached the Diesel, it seemed strangely silent. 
He walked faster. There was no smoke from any of the 
exhausts. Sparks climbed through the door into the No. 
2 unit. The engine was dead as were all of the rest. The 
passenger train tooted twice and pulled out. Sparks was 
alone with the big Diesel —dead as a door nail. 


[Part II of this article will tell of Sparks' trouble started and 
taking the heavy train through the tunnels and up the hill.—Editor.] 
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Plasties for 
Car Building 
(Continued from page 54) 


Another departure from usual practice was made in 
the method of carrying the ear weight on the axle. The 
weight of the car body and underframe is passed 
through volute auxiliary springs fitted in cups on the 
side sills to the semi-elliptic truck springs by means of 
a separate connecting block at each end of the semi- 
elliptic spring. This connecting block fits in recesses 
provided in both types of springs and is held in place 
by collars. 

The cars are equipped with vacuum-type brakes and 
a hand brake. The wheel diameter is 37 in. and the 
journals 4% in. by 9 in. 
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Fireboxes and Staybolts 


(Tur two papers of which abstracts follow were pre- 
pared by the authors as members of the 1944 committee 
of the Master Boiler Makers’ Association which engaged 
in the study of the application of staybolts and the service 
obtained from various methods, styles and materials. The 
report of this committee appeared in the November, 1944, 
issue of the Railway Mechanical Engineer, page 502.— 
EDITOR. } 


Locomotive Firebox Failures 
: By D. К. CARSE 
Climax Molybdenum Company 
Firebox sheets fail from three principal causes: crack- 
ing on both the fire side and water side, corrugations and 


overheating, and corrosion. Probably the chief cause 
of firecracking is the effect of decarburization on the sur- 


Fig |—Decarburization of fire-side surface of A.A.R. firebox steel 
(Magnification 250) 


face of the firebox sheets, where the stresses are highest 
(see Fig. 1). This decarburized skin has a lowered ten- 
sile strength which may drop to as little as 10,000 Ib. per 
%4. in. at the operating temperature, and certainly does 
nt exceed 25,000 Ib. per sq. in. When the sheet is 
heated, the fire-side surface is placed in compression and 
must upset since it expands more than the interior of the 
sheet which is cooled by the water. Correspondingly, on 
tooling, this fire-side skin is placed in tension. Repeti- 
tons of this stress cycle may develop stresses in excess 
of the tensile strength of the decarburized surface, and 
hence cause cracks. The condition is further accentuated 
by the aging effect in certain steels resulting in lowered 
ductility in the interior of the sheets. This constitutes one 
oi the principal arguments against rimmed steel, since it 
в always lower in carbon near the surface. Data on 50 
lcomotives, 25 of which had rimmed steel fireboxes while 
the other 25 were equipped with plain carbon killed steel, 
stows that all had approximately the same firebox life. 
t must be remembered that decarburization is usually 
Present on all hot rolled sheets, yet all firebox sheets do 
tot fireerack; the low tensile properties of the decar- 
burized surface layer are simply less resistant to the stress 
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cycle that produces firecracking. Cracks will not de- 
velop from this condition, however, unless the operating 
conditions are severe enough to develop stresses in excess 
of the strength of the surface layer. 

In this connection, definite issue is taken with the state- 
ment appearing in the 1943 Proceedings of the Master . 
Boiler Makers’ Association that "there is no record of an 
instance of sheets cracked on the fire side in the absence 
of leaky staybolts.” Nor does a study of the subject 
bear out the theory advanced in that paper, that fire- 
cracking may be caused by a type of stress corrosion. 
There are many well substantiated instances where fire- 
cracks occur, with no evidence of any staybolt leaks what- 
soever, and there are also cases of leaks caused entirely 
by a water condition and where no cracking occurred. 

It has always been observed that firecracks follow 
the stress pattern and are concentrated around the stay- 
bolts, because these form the points of localized stress. 
Fig. 2 illustrates this clearly. The depth or rate of 


-propagation of the cracks becomes greater as the stress 


pattern is intensified, and from Fig. 3 it will be seen that 
the depth is greatest at the point of restraint, which is 
that adjacent to the staybolt. 

The action of the boiler water resulting from a leaky 
condition can accelerate the propagation of existing 
cracks through corrosion. "This action occurs, however, 
only within the stress pattern. Leaking is not a direct 
cause of cracking, but an accompanying or secondary 
factor which may, or may not, occur coincident with it. 

In exception to this contention, an eastern railroad cites 
two locomotives, one of which received special care in 
the staybolt installation, and the other of which was 
equipped with seal-welded staybolts. These locomotives 
had run approximately 100,000 and 75,000 miles respec- 
tively when reported upon and showed no leaky bolts 


Fig. 3—Firecracks increase in depth as they approach staybolts 
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or firecracks. Other engines of the same type in the 
same service developed leaks after a much shorter life, 
and had to be returned to the shop for complete renewal 
of side sheets due to firecracking. The engineer of tests 
of this road reasonably asks, “The question is why did not 
all of these similar engines in similar service act the same 
way and sheets consistently crack or not crack. All we 
definitely know, is that the engines which have not had 
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Fig. 4—Effect of temperature on the physical properties of standard 
firebox steel 


leaky bolts have not cracked, and those which have leaked, 
developed cracks very quickly." 

Should the experience on these locomotives be sub- 
stantiated by other tests on seal welded stays where leaks 
are impossible, corrosion fatigue can be established as 
another cause of firecracking. The question is not 
whether leaks accelerate firecracking but whether they 
are the cause, since if cracks do not exist their progression 
cannot be accelerated. That laboratory investigation of 
fire-cracked sheets has at times shown no indication of any 
previous leakage, supports the author's original conten- 
tion that leaks do not initiate cracks, but merely hasten 
their growth once started. The writer urges that a larger 
number of locomotives be equipped with plain carbon 
firebox sheets and plain carbon-steel or wrought-iron 
seal-welded staybolts, and that for these tests, locomotives 
be selected which are known to be subject to severe fire- 
cracking. This alone will determine whether seal weld- 
ing is the answer to firecracking. The suggestion that 
both seal welding and alloy stays be employed defeats 
itself, for if the expense of seal welding is resorted to, 
there would be no need to use alloy. 

R. Rennie of the American Locomotive Company also 
takes exception, and advances the theory that firecracks, 
at least in certain locomotives, may be attributed to 
sulphur contamination from the fuel. It is true that sul- 
phur conditions are corrosive. If the surface of the 
steel has strain lines or stressed areas, then such lines or 
areas will be strain-corrosion etched. The net result 
would be acceleration of the typical cracking encountered, 
with sulphur acting as the accelerator, but not as the 
initial cause. 


Metallurgical Approach 


The metallurgical approach to the problem of firecrack- 
ing is, consequently, to select an analysis containing an 
element which will strengthen the decarburized material, 
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particularly at elevated temperatures. Molybdenum 
meets the needs in such service. Service tests over a 
period of many years have shown a life in carbon 
molybdenum firebox sheet of roughly three times that of 
a plain carbon sheet before firecracking develops to a 
point which necessitates replacement when all other fac- 
tors are equal. 

A. S. T. M. Specification A 204-42 covering a steel 
containing approximately 0.50 per cent molybdenum, is 
generally used for this purpose. Even though decar- 
burized to a carbon content of only 0.03 per cent, this 
analysis would still have a tensile strength at operating 
temperature nearly twice that of standard firebox sheet 
decarburized to the same extent. 

Tests conducted by the Battelle Memorial Institute 
clearly show the unique effect of molybdenum in main- 
taining the strength of ferrite at elevated temperatures 
in wrought irons. Figs. 6 and 7 give the results of these 
tests. At 1,000 deg. F. a wrought iron containing 0.50 


. per cent molybdenum with а 0.03 carbon content loses 


less than 37 per cent of its room temperature strength, 
whereas without molybdenum, a wrought iron of 0.04 
per cent carbon content at the same temperature, loses 
more than 62 per cent of its room-temperature strength. 
A similar strengthening effect occurs when molybdenum 
is added to low-carbon steel. It should, however, be 
stressed that the use of any alloying element will not 
eliminate failures due to poor workmanship, faulty ma- 
terial, or sheets improperly rolled so that they lack good 
surface condition. 

Cracking of sheets on the water side may be due to 
several factors. Chief among these probably is thermal 
shock, one of the most severe forms of which. is caused 
by the impingement of cold water on hot sheets. This 
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Fig. 5—Effect of temperature on the physical properties of a carbon- 
molybdenum firebox steel 


may only be avoided by preheating all wash-out water 
and educating the crews to use the injector instead of 
the water pump when putting water in the boiler while 
the locomotive is standing still or drifting. Under these 
two circumstances, a pump should never be used unless 
it is equipped with a live-steam feed-water heating ar- 
rangement, or unless the boiler has a top boiler check 
equipped with a spray valve so as to avoid slugs or layers 
of cold water circulating back to the firebox. Another 
form of thermal shock may be avoided by stressing the 
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importance of firing up and blowing down boilers slowly. 

A second cause of water-side cracking is stress cor- 
roion, where localized areas of high strain are attacked 
by boiler water, ог by entrained gases, such as oxygen or 
caron-dioxide. The use of proper inhibitors seems to 
be the remedy for this condition. Corrosion also may 
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Fig &—EHect of temperature on the physical properties of double- 
refined wrought iron 


cir from the use of dissimilar metals in fire-box con- 
suction. 


Corrugated Sheets 


Corrugation of sheets is another major cause for re- 
moval, and also the cause of many staybolt.leaks. In 
“me Instances, pronounced corrugations on new sheets 
‘ave forced their removal after an extremely brief service 
me, in order to avoid the danger of mud and scale ac- 
mulating in the depressions, and thus causing over- 
heating, Corrugating is always an evidence of insufficient 
Strength at the operating temperatures encountered. These 
“perating temperatures are greatly influenced by design. 
L+alized hot spots resulting from a circulation lag may 
vested as an extreme case. Scale formation, mud de- 
st, or an oil film, also are frequent causes of an in- 
“esse In operating temperatures, and in some instances 
"me heat may be localized in an area due to the loca- 
t-n of the burners іп an oil-fired locomotive or the draft- 
ax in a coal-fired engine. Low water may be included 
* an occasional cause of over-heating. An example of 
te effect of design in overheating is found in a study of 
Зе early failure of side sheets оп а new Mallet-type loco- 
tive after seven months’ service. The affected area 
¥: confined to 30 sq. in. under the arch. Reported metal- 
graphic examinations showed that the steel had been 
*z'ed to 1,600 deg. F. on the fire-side surface, and since 
2. vale or oil films were present, such overheating must 
3¢ occurred from a circulation lag. 

‘ne velocity of the circulation of water is of equal 

“sortance to the velocity of the gases on the heating 
rare. If the scrubbing action of the water circulation 
*-nsufficient to remove the steam bubbles from the heat- 
13 surface as they form, the layer of steam will act as an 
“sulating blanket that reduces the rate at which heat is 
м from the firebox sheet. 
. Xher investigations in the study of firebox steel fail- 
zes have shown similar evidence of hot spots the loca- 
m of which depended on design. 

АП of the above causes of overheating drastically re- 
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duce the physical properties of plain carbon steel and 
the remedy can lie not only in correcting the underlying 
causes but in selecting a steel which has a higher factor 
of safety at elevated operating temperatures and which 
thus resists corrugation. Some railroads have endeavored 
to overcome corrugating by using a thicker firebox sheet. 
Almost invariably the slower heat transfer through these 
heavier sections has raised the temperature of the fire- 
side of the sheets to a point where fire-cracking occurred. 
The answer, therefore, is the use of the thinnest sheet 
which design considerations will permit, and the selection 
of an alloy steel the strength of which at temperature ac- 
complishes the resistance to corrugation only otherwise 
obtainable by the use of a thicker plain carbon sheet. 
Exception has been taken by Mr. Rennie to the above 
conclusions, on the ground that corrugations resulting 
from poor operating or maintenance conditions, "defy 
the curative power of any metallurgical technique." The 
writer, however, must disagree, in view of actual service 
records. As an illustration of the value of high strength 
at temperature, an extreme case reported by Ray Mc- 
Brian, engineer standards and research, D. & R. G. W., 
might be cited of a crown sheet that failed at 1,350 deg. 
F. resulting in a boiler explosion. At 1,385 deg. F. the 
crown-sheet material (A. A. R. carbon firebox steel) had 
a tensile strength of about one-ninth of its room tempera- 
ture strength, or 5,600 Ib. per sq. in. Carbon-molyb- 
denum firebox steel at this same temperature has a tensile 
strength of some 13,400 Ib. per sq. in. Unfortunately 
5,600 Ib. per sq. in. tensile was 2,400 Ib. per sq. in. lower 
than the working stress at that temperature, and the boiler 
pressure alone was sufficient to cause a failure. Mr. 
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Fig. 7—Effect of temperature on the physical properties of molybdenum 
wrought iron . 


McBrian concludes that, had carbon-molybdenum steel 
been used, it could not have failed at this working stress. 
This is confirmed by data on elevated temperature phy- 
sical properties and by the A. S. M. E. Boiler Code Com- 
mittee's published work on Allowable Working Stresses 
for various alloy steels at elevated temperatures. 

The determination of the temperature gradient in a 
firebox is one in which many variables affect the calcula- 
tions, such as the location in the firebox, and the method 
of measuring coatings of scale and oil. Severe coatings of 
scale or oil can raise the temperature on the fire-side to 
1,250 deg. F. or higher. Cases are reported where cir- 
culation lag has raised the temperature to 1,600 deg. F., 
and there are indications that "flash temperatures" may 
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approach 1,400 deg. F. Past practice has been to specify 
materials based on room-temperature physical properties 
and to ignore completely the fact that the materials are 
not to be used at this temperature. Figs. 4 and 5 offer a 
comparison of the elevated-temperature physical prop- 
erties of standard firebox steel and carbon-molybdenum 
steel, from which the actual physical properties at oper- 
ating temperatures may be estimated. 

Even an alloy steel will not resist corrugation if there 
are too few staybolts on irregular or too widely spaced 
centers for the particular operating characteristics of the 
type of locomotive involved. These characteristics vary 
widely and they accentuate the need of a study of photo- 
elasticity on this-subject. 


Staybolt Failures 


Breakage of bolts usually occurs through corrosion 
fatigue, starting either from fatigue cracks in the root 
of the threads, or from cracks resulting from the me- 
chanical working of the bolts between the wrapper and 
firebox sheets. In steel staybolts, this is accentuated by 
the operating temperature, which lies in the blue-brittle 
range, and by the susceptibility of steel to aging and sub- 
sequent sudden breakage. The bending stress at the 
wrapper sheet can theoretically be eliminated by the 
use of flexible staybolts, but this solution still leaves 
some bending stress at the firebox sheet and does not 
affect cracks starting at the root of the threads. 1 

The indicated answer seems to lie in an alloy wrought 
iron, for wrought iron is far less susceptible to aging 
than steel and is highly resistant to corrosion fatigue. 
I know of no case where the transverse corrosion fatigue 
cracks usually found in the body of steel bolts have ever 
been found in a wrought-iron bolt, either with or without 
alloy. When, through the addition of an alloying element, 
wrought-iron is given the compressive yield strength of 
plain carbon steel at the operating temperatures en- 
countered, then the only valid argument against wrought 
iron disappears, for it is the strength at the operating 
temperature and not the strength at room temperature 
that determines the usefulness of the material. Figs. 6 
and 7 give a comparison of the physical properties of 
double-refined staybolt iron, with and without molyb- 
denum. It is interesting to note that at 1,000 degs. F. 
molybdenum wrought iron has a tensile strength actually 
greater than that of some of the steel staybolts containing 
other alloying elements which have commonly been used. 
The above also affects the cases where unalloyed wrought- 
iron staybolts have pulled their heads. 

A large percentage of staybolt leaks is due to poor 
practice in threading, fit, size and spacing. In addition to 
the above causes: for leaks, corrugation of the firebox 
sheets is one of the principal offenders. Corrugation 
opens the metal-to-metal seal between the threads of the 
bolt and bolt hole. 

A second cause of leaks is the tendency of the staybolt 
and of the adjacent material to yield on heating. The 
remedy for this is the selection of materials with increased 
compressive yield strengths at operating temperatures. It 
is interesting to note from the accompanying cuts that the 
compressive yield strength of plain carbon steel is no 
greater than that of molybdenum wrought iron at the tem- 
peratures involved on the fire-side, where the seal orig- 
inally exists. In addition, wrought iron has some ad- 
vantage over steel staybolts in that it upsets more 
readily in being driven, and hence seals throughout a 
greater distance. Leaks are also occasionally caused by a 
change in the type of water used. Where a boiler has 
operated for some time on alkaline water, a seal has been 
created by a product of evaporation. This seal will be 
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dissolved upon changing to an acid water, or vice versa. 

The advantages of seal welding are that it prevents 
leakage and gives the careful support to the sheet of a 
tight, well-fitted, standard type installation. Its disad- 
vantages are cost, possible sudden failure through un- 
detected injury to the sheet material, and possible weld 
cracks arising from thermal gradient stresses. When 
conditions permit further development of the explosive- 
charge method of expanding staybolts in position, the 
low cost and time saving of this alternate method cí 
giving stays a perfect fit, will undoubtedly have much 
to recommend it. 

On one road, over the past three years, the mechanical 
inspector advises that by the use of molybdenum wrought 
iron, he has reduced breakage of crown bolts and flexible 
staybolts by 80 per cent. No corrosion of bolts or burn- 
ing of heads was found. Similarly, on an entire cla« 
of new power purchased in 1941 and equipped with 
carbon-molybdenum steel fireboxes and molybdenum 
wrought-iron bolts, there is a record of no leaks, no 
cracks and no broken bolts in a service where thes 
troubles were previously severe. 


Fitting and Seal Welding of Sta ybolts 
By F. P. Huston 


The International Nickel Company, Inc. 


A wide range exists among various railroads in stand- 
ards applied to staybolt thread tolerances, tap tolerances 
and requirements for fits. The A.A.R., after much study, 
has proposed the adoption of the Class 3, medium ft, 
established by the National Screw Thread Commission 
as the standard to apply to staybolt fits. 

What does the Class 3 fit mean when applied to stay- 
bolts and how can it be obtained? It means, according 
to the definition: threaded parts which are to assemble 
nearly or entirely with the fingers and must have the 
minimum amount of shake or play between the threaded 
members. 

Since it is generally felt that a wrench-tight fit is 
necessary when screwing the staybolt through the two 
sheets, acceptance of this definition will require a change 
in the thinking of those who insist on a fit so tight that 
considerable force must be applied to the wrench. 

Steps to be taken to obtain the Class 3 fit likewise call 
for changes if the standardization we desire is realized. 
The first change suggested is the adoption of the specified 
tolerance limits for screw threads as fixed in the stand: 
ards for the Class 3 fit. These tolerance limits are: 
basic pitch diameter plus .000 in. minus .004 in. The 
next change is the use of taps sized to produce tapped 
holes which give the desired fit. 

The following range of thread tolerances is suggested 
From plus .000 in. to minus .002 in. of the basic pitc! 
diameter for staybolts, and plus .001 in. to minus .001 in 
of the basic pitch diameter for the matching tap, to unde! 
minus .002 in. to minus .004 in. of the basic pitch diam 
eter for staybolts, and under minus .001 in. to minu: 
.003 in. of the basic pitch diameter for the matching tap 
Matching taps may be varied according to preference pro 
vided the limits set for the Class 3 fit are not exceeded 

Color symbols might well serve to enable the boile: 
maker to select at once the right tap. Go-no-go gage 
should be used to sort the staybolts into the two lot 
which might well be marked green for basic to minu 
.002 in. and red for under minus .002 in. to minus .00- 
in. Matching taps are marked in a like manner. 

Lead and other errors affect staybolt fits. Staybolt 
must be threaded on modern threading machines equippe 
with lead screws if they are to meet lead and othe 
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error requirements. Ordinarily no difficulty is encoun- 
tered with taps because of these errors except when the 
over-all thread length on the ќар is insufficient to insure 
continuity of lead in the tapped holes through the two 
sheets. This latter difficulty, however, is encountered 
frequently and is important. 

To insure continuity of lead through the two sheets 
with standard reamer staybolt taps, the tapered portion 
of the threads must enter the second sheet to a suffi- 
cient length to maintain the thread cut before the last 
full thread leaves the first sheet. The minimum over-all 
length of the threads on the tap must exceed the water 
space by at least 14 in. and 1 in. is better. 

Tapping practice should conform to the following re- 
quirements : 

1—Taps shall be maintained reasonably sharp. 

2—The tapping speed shall not exceed that recog- 
nized as good machine-shop practice for the size used. 

3—The tap shall be driven in a manner to avoid whip 
and excessive bending. 

4The threads in the tapped holes shall be sharp and 
clean. After the full thread is cut the straight portion 
of the threads on the tap shall be finger free without 
excessive shake. 

The staybolt should be run in right after the tap. 

There are approximately twenty locomotives now in 
service on five roads in this country and in Canada with 
seal-welded staybolts in the side sheets. Their boilers 
are fitted with various combinations of staybolts and side 
sheets, -including : 

1—7% in. dia. straight rigid Monel staybolts in nickel-clad side 
sheets. 

3—1 in. dia. straight rigid iron in nickel-clad. 

3—1ив in. dia. straight rigid iron in nickel-clad. 

4—74 in. by 14e in. reduced body Monel in nickel-clad. 

5—Same as 4 except in steel. 

6—74 in. dia. straight rigid Monel in steel. 

7—1 in. dia. straight rigid iron in steel. 

8—1g in. dia. straight rigid steel in steel. 

The oldest application has, to this writing (July, 1944), 
covered more than twice the average mileage and life 
obtained under the conventional riveted-over method 
for their particular service and class. Several others 
have well exceeded the mileage when patching and stay- 
bolt renewals would become necessary with conventional 
construction. All without exception are free from leak- 
age, corrugations, barnacles and other evidences of fore- 
seeable failure. They appear the same today as when 
they were put into service. 

À striking comparison between seal welding and con- 
ventional construction appears in two locomotives of the 
same class operating under identical service conditions 
which demonstrates the advantage of seal welding. The 
advantages of seal welding are shown in the table. 


A Comparison of Seal Welding and Riveting the Inside 
Ends of Staybolts 


. Locomotive A Locomotive B 
Is service ...... April, 1943 Jan. 1944 
Materials ...... in. diameter Monel stay- 
bolts in nickel.clad—one side. Same 
1 in. diameter iron staybolts 
: in carbon steel on other side. 
zstruction . Staybolt screwed through. Same except ends 
Ends seal welded on fire side riveted-over 
. —both sides. 
Fzzinehouse None Numerous dumps for calk- 
ziintenance .. ing leaky staybolts. 150 


aM. iron staybolts renewed 
Condition as of Both side sheets renewed 


No apparent change 
Jule, 1944 p g 


_ In order to determine the value of seal welding as 
insurance against leaky staybolts and cracked side sheets 
it was necessary to obtain permission from the Bureau 
af Locomotive Boiler Inspection of the Interstate Com- 
merce Commission to seal-weld the various applications 
now inservice. This permission was freely granted. 
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. Diesel 


Mechanical Repairs 
(Continued from page 56) 


complete reconditioned units ; fuel, water and steam lines 
should be cleaned and all valves should be inspected and 
repaired ; outer casing, ducts, stack and smoke jack should 
be inspected and necessary repairs made. 

The locomotive water tank should be drained, flushed 
and thoroughly cleaned and the heating coil and its con- 
nections inspected. Lagging or insulation should be 
repaired as required. 

Locomotive water lines, steam lines, air and fuel lines 
should all be gone over, blown out if necessary to remove 
accumulated scale and dirt, and all connections, valves, 
clamps, supports, insulation, etc., should be inspected and 
répaired. Fuel and water tank filling connections should 
likewise receive attention. 

Trucks should be removed and completely dismantled. 
Truck frames, brake rigging, springs, equalizers, etc., 
should be inspected and thoroughly cleaned; equalizers 
should be tested with the magnetic tester. Pins and 
bushings should be renewed as necessary and wear plates 
should be built up or replaced. Journal boxes should 
be dismantled and cleaned and roller bearings should be 
checked and cleaned or renewed. Wheels -and axles 
should be inspected and wheels turned or renewed; if 
the latter, the axles should be magnaflux tested after 
the wheels are removed. Motor mounting and axle 
bearings and caps should be given necessary repairs and 
axle gear should be inspected. Brake cylinders should 
be cleaned and lubricated in accordance with standard 
practice and slack adjusters given necessary attention. 

The complete air brake equipment of the locomotive 


. should be given the customary system of attention in 


accordance with the regular practice of the individual 
railroads. 

In like manner other more or less standard mechanical 
parts of the locomotive such as the cab and its appur- 
tenances, including safety appliances, warning devices, 
windows, window wipers, seats, arm rests, doors, etc., 
pilot draft gears, couplers, should all receive necessary 
attention and repairs. In this connection, it is good 
practice before release of the locomotive to clean and 
paint the entire interior (including the Diesel engine 
generator set or sets) which gets grimy and dirty rather 
rapidly and does not lend itself readily to cleaning while 
in service. Opportunity should also be taken to clean 
thoroughly the under parts of the locomotive of oil and 
dirt and to clean and paint the battery compartment or 
compartments with acid-resisting paint. Exterior paint- 
ing, of course, will be handled in accordance with the 
regular painting schedule based on service conditions. 

When the foregoing maintenance attention and re- 
pairs are completed (also the electrical work, which 
will be described subsequently) it will usually be found 
to be good practice either to take the locomotive on a 
test run on the railroad or to utilize its delivery run from 
the shop, if removed far enough from the terminal, to 
make a final check of its operating adjustments and 
conditions before it enters revenue service. While a 
great deal of this can, of course, be done on the sta- 
tionary loading tests at the shop, such items as running 
gear performance, braking, bearing heating, etc., can 
best be checked on an actual run and this will go far 
to insure satisfactory operation when regular service is 
started. Ап alternative to this is the use of the newly 
released locomotive in local service for a time before 
undertaking its regular assignments. 
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EDITORIALS 


Radio for 

Train Communication 

On the basis of extended investigations and hearings 
held in Washington, D. C., the Federal Communica- 
tions Commission has issued proposed allocations of 
radio channels to the various classes of non-govern- 
mental services in the radio spectrum from 10 kilo- 
cycles to 30,000,000 kilocycles (30,000 megacycles). 
The Commission proposes that the railroads, jointly 
with other services, use a few channels below 3 mega- 
cycles (mostly for ship-to-shore service); that they 
have 33 clear channels in the 156 to 162 megacycle 
range for end-to-end communication and that they use 
television channels 44-50, 54-78 and 192-216 mega- 
cycles for yard and terminal service. These allocations 
will give the railroads considerable latitude to use radio 
or carrier systems, or a combination of the two, accord- 
ing to their requirements. Considerable activity in this 
field can be expected and the Commission urges that 
applications be made as soon as practicable so that fur- 
ther knowledge of the suitability of the allocations may 
be determined. 

No allotments were made in the 2,600-2,700 range 
requested by the railroads since there is little knowledge 
of the performance of radio in these frequencies and 
apparatus for extended applications will not be available 
until after the war. This is a completely logical posi- 
tion for the Commission to take, but it is to be hoped 
that the railroads’ former position may be avoided. 

Since the early twenties, the railroads have experi- 
mented with radio for train communication, but it was 
never used in regular service, first, because the ap- 
paratus available was not completely adequate, and sec- 
ond, because the railroads were obliged to work with 
temporary experimental wave bands and had no as- 
surance that they could use them permanently. 

Now the situation is markedly changed, but some 
kind of an understanding would do much to assure 
some highly desirable development work. Research 
work done by the Rock Island indicates that frequencies 
in the neighborhood of 3,000 megacycles may be better 
for train communication than those which have been 
proposed by the Commission. Of course the Commis- 
sion has acted properly in not proposing their assign- 
ment since, for the present at least, knowledge of per- 
formance as well as equipment available is inadequate. 
The difficulty is that with no assurance that channels in 
the higher frequencies will ever be assigned for train 
communication, the railroads are again in a position 
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similar to that in which they were before. They can 
scarcely afford to spend time and money to study a 
science the application of which may be denied by 
government order. | 

Fortunately, the Commission is completely coopera- 
tive. It is evidently appreciative of the technical as- 
pects of radio developments and intends to see that 
these developments are given every opportunity to be 
used in the public interest. Fortunately too, as tech- 
nique is improved to cover the higher frequency bands, 
an enormous number of new channels are made avail- 
able. It is to be hoped that some arrangement or under- 
standing may be reached which will not only permit but 
will encourage the railroads to continue experiments 
with the higher frequencies. 


Speed-Up 

On Tank Cars 

Recently it was announced in Washington that there 
was an immediate need for at least 15,000 more tank 
cars for petroleum service than there are available in 
the country. It was also announced that they could not 
be built and that a desired increase in petroleum move- 
ments would have to be obtained through higher speeds 
of train operation and quicker turnarounds at terminal 
points. To the lay reader the solution probably ap- 
peared reasonable. But, the lay reader has not seer 
the existing cars through the eyes of a car-repair-track 
foreman; he does not know that costs of repairs are 
even now almost totally disregarded in the interest o 
quick release of cars at repair points ; he does not realize 
that many railroad operating men consider the presen 
speeds too high for such equipment. He cannot know 
how much increasing the effective load-carrying ability 
of the approximately 110,000 tank cars in petroleum 
service by an additional 14 per cent requires of the 
mechanical forces now engaged in their upkeep. 

We are now well into the third year of heavy move. 
ments of petroleum products by rail and only the utmos 
in cooperation between car owners, the railroads, ship 
pers and consignees has made possible the almost in. 
credible delivery rates which were achieved during 194: 
and 1944. There has been time to build new cars by 
we cannot criticize because they were not built. Othe: 
things came first. We can wonder, though, at the 
newspaper publicity, often government inspired, abou: 
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the repairs made to breaks in the “Big Inch” or other 
pipe lines. Evidently it has never been thought neces- 
sary to repair the “leak” in the railroad pipe line re- 
sulting from excessive wear and tear on tank cars many 
of which were almost ready for the scrap pile when 
circumstances required that they be placed in service. 

Knowing railroad carmen one knows that they will 
do their best to find still further ways to reduce car- 
repair time on tank-car equipment and to turn the cars 
over to the operating department in the safest possible 
condition for high-speed service. Whether their con- 
tribution will be enough to help meet the car-deficiency 
situation is questionable. Certainly, no one envies them 
their job. 


Shop Modernization 
Programs Are Needed 


During 1944 there was more activity on the part of the 
railroads in the machine-tool and shop-equipment field 
than has been evident for many years in the past. 
There are several reasons for this. First and foremost 
is the fact that the railroads have been out of the shop 
equipment market for many years and have been wear- 
ing out machine tools and shop equipment at an accel- 
erated rate. The combination of wear and obsolete 
equipment has probably been as much responsible for 
the sudden buying spurt as any other factors. 

Other important considerations influence the roads to 
invest part of their earnings in new facilities. Acquisi- 
tion over a period of some 10 years of a substantial 
number of large modern steam locomotives, most of 
which are equipped, in part at least, with roller bearings 
has had a decided influence on the ability of the heavy 
repair shops to overhaul power with the degree of 
accuracy required in modern locomotives. The large 
number of Diesel-electric locomotives, of both road and 
switching types, that have gone into service in the last 
five years has made it absolutely necessary to build and 
equip many new facilities for both light and heavy 
repair work on this type of power. The stepping up of 
shop operations involving the internal combustion loco- 
motive and its electrical equipment has brought into 
the sphere of shop equipment many items heretofore 
more or less unfamiliar to the railroad field. 

Certain factors related directly to operation have also 
had their influence. High speed, coupled with heavy 
loads and the necessity for stopping heavy trains mov- 
ing at high speeds, has been instrumental in creating 
a wheel problem on practically every railroad. The 
character of work which it is necessary to do in the 
average wheel shop today, whether it be for cars or 
locomotives, is such that it demands a type of shop 
equipment far superior to that with which the railroads 
have been getting along for many years. Roller-bear- 
ing axles on both locomotives and cars have had their 
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influence on the type of wheel-shop equipment which 
is needed. It is not surprising that foremost among 
the demands on the part of practically all roads is that 
group of machine tools, plus handling facilities, which 
go to make up a modern wheel shop. 

Every shop needs to, and wants to, increase output, 
and particularly during the past two years when the 
skilled shop forces have been rapidly depleted as a re- 
sult of the demands for men in the armed services, this 
question of output has assumed serious proportions. 
Unlike many other industries which, because of the 
peculiar nature of their operations, have kept their 
plants constantly equipped with up-to-date machinery 
the railroad shop has been unable to take advantage of 
many of the new developments in cutting tools and tool- 
ing equipment simply because the physical condition 
and power characteristics of obsolete machine tools 
made the adoption of these new developments im- 
practical. 

As unusual as may be the present activity in shop 
equipment buying by contrast with the 10 years pre- 
ceding the war, most of the railroads find themselves 
in a difficult position with respect to their ability to 
improve shop output and reduce the costs of mainte- 
nance. In spite of an excellent cash position their lack 
of definite improvement policies in the matter of shop 
and engine-terminal facilities over a period of years 
has been responsible for a vast accumulation of obsolete 
equipment, housed in many cases in shop structures 
that were built years ago when a far greater number 
of locomotive units had to be put through the shop at 
more frequent intervals. The result of all this, which 
we are witnessing today, is that we have many shops 
poorly suited to present-day needs, in which the high 
cost of handling heavy parts is occasioned by the in- 
ability to arrange and re-equip departments in such 
manner as to take the greatest advantage of modern 
cost-saving facilities. If some accident of fate should 
make it necessary for many railroads to cut their shop 
floor space in half and do the necessary things to mod- 
ernize the remainder the chances are that the cost of 
doing work would be materially reduced. 

This condition is responsible, in many cases, for in- 
decision in the matter of shop improvement programs. 
Most railroads do not have any such programs, except 
in name. That which is needed most today is a thor- 
ough engineering study of the problem of equipment 
maintenance. The character of this problem has 
changed drastically in the past five years but our think- 
ing, in the matter of repair facilities, is still much along 
traditional lines. 

It is not surprising that railroad managements at 
times have difficulty in trying to decide whether or not 
a million dollars will return most in value if invested 
in shop equipment, new locomotives, new cars, road- 
way improvements or in some other facility. Each de- 
partment of a railroad, engrossed as it is and should 
be, in its own peculiar problems, can, as a rule, put 
up a pretty strong argument to the management for the 
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necessity and justification for its requests for appro- 
priations, The departments most successful in main- 
taining the modern character of their facilities are prob- 
ably those which have the most complete and factual 
data coupled with executive personnel who have that 
rare ability to sell management to the idea of spending 
money to make money. 

If there can be attributed to railroad managements 
any defect in their present course it is in allowing things 
to take their course; by this process, on many roads, 
the cost of maintaining equipment is not being reduced 
at a time when there never was so much available in 
the way of modern facilities for accomplishing that 
very purpose. 

Many railroad managements are prone to look out- 
side their own organizations for assistance in the matter 
of improvement programs. The difficulty in this is that 
there is nowhere to go to get the help. It has to come 
from within and it is a problem that can be approached 
only from an engineering standpoint—not mechanical 
engineering alone, nor civil, electrical or production 
engineering alone but a combination of these several 
approaches to a problem that involves all of them. For, 
railroad operation today is a complex job in which it 
is quite possible to spend millions for a facility of one 
type and be denied the real value of that facility because 
of the failure to provide collateral facilities with which 
to keep it in service. The true facts of the equipment- 
maintenance case are that maintenance facilities have not 
kept pace with the equipment itself and management 
must recognize this. 


Treating 
Boiler Feedwater 


As pointed out by W. A. Pownall, assistant to the su- 
perintendent of motive power, Wabash, in a prepared 
discussion of feedwater treatment at the recent annual 
meeting of the A. S. M. E. Railroad Division in New 
York, most railroads now.use some form of water treat- 
ment to reduce or prevent scale formation in locomotive 
boilers. They have competent water engineers for su- 
pervising the treatment, and manufacturers of boiler 
compounds have well-organized forces of traveling rep- 
resentatives who understand the principles of water 
treatment and who instruct and supervise the carrying 
out of treatment on individual railroads. 

One fact, perhaps not always appreciated, is that the 
decrease in locomotive failures due to leaking flues was 
largely effected by the electric welding of flues to the 
back flue sheet and this reduced the urgency and doubt- 
less to some extent delayed effective boiler water treat- 
ment. Years ago, roads operating under hard-water 
conditions had а great number of road delays caused 
by leaking flues and they were forced to adopt some 
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form of water treatment to reduce scale formation 
which frequently caused locomotive failures on the road. 
On the Wabash, for example, in the pre-treatment days, 
there were nearly 1,000 locomotive leaking flue failures 
in a year, which may be compared with one failure a 
year, at present. 

This notable improvement has not been due to weld- 
ing, as small flues, or tubes, are not welded to the flue 
sheet on this road. It must be credited largely to effec- 
tive water-treatment which was begun in 1912 and con- 
sisted essentially of the soda ash treatment, alone, ex- 
cept at one point when high hardness and high iron con- 
tent justified a lime-soda plant. 

The following specific improvements are listed by 
Mr. Pownall, as possible with effective modern boiler 
water treatment. Practical elimination of locomotive 
failures caused by leaking flues, staybolts or fireboxes; 
increase in time between flue resetting from 6 to 12 
months, to 4 to 5 years; 95 per cent reduction in broken 
staybolts; firebox renewals reduced from 12 to 0.4 per 
100 locomotives per year; firebox sheets or part sheet 
replacements reduced 90 per cent ; period between boiler 
washout increased from 10 to 30 days; fuel consump- 
tion reduced 10 to 20 per cent. ` 


It is obvious that successful treatment of boiler feed- - 


water requires continuous addition of the prescribed 
chemical dosages to all waters, and promptness is of 
prime importance in translating road checks of water 
condition into corrective action so as to avoid, as far as 
possible, even temporary over or under treatment. The 
blowing down of locomotive boilers is essential in order 
to relieve foaming conditions and one point, made in the 
discussion, is that the main blow-off cock should be 
located in the back corner with a perforated pipe con- 
nected to it and lying on the back mud ring. 

Undoubtedly, greater emphasis should be placed on 
securing in every case the best possible source of water 
supply. As pointed out by Mr. Pownall, any plan of 
water treatment should include a careful survey of exist- 
ing supplies, with a view to replacing bad water with 
waters of better quality providing the expense of the 
change is not prohibitive. Well waters that carry a 
moderate amount of sodium carbonate are already 
treated and need no control. In one instance on the 
Wabash, for example, a well water high in sulphate 
hardness required many tons of soda ash annually to 
render it non-scaling. After a careful survey, another 
strata was located within a mile of the old location; the 
new water had about one-third the total hardness and 
contained two grains of sodium carbonate per gallon; 
no treatment whatever was required with the new 
supply. 

Without this sort of intelligent effort in securing the 
best waters available, treating them where necessary 
and developing satisfactory equipment and technique in 
blowing down locomotives on the road, it would have 
been absolutely impossible for the railroads generally to 
make the records of locomotive performance, attained 
in recent years and culminating in 1944. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


ee 


South Tacoma 
Shop Devices 


The centering device for locomotive cylinders illustrated 
has six self-centering guides, screw operated. When placed 
inside the cylinder with the guides in contact with the 
cylinder wall, the long rod is in the exact center of the 
cylinder. The pointer on the long rod serves as a guide 
for measuring and locating top and bottom crosshead 
gudes and for aligning them in proper relation to the 
cylinder. 

А convenient arrangement of levels for setting up loco- 
motive shoes and wedges in a shaper for machining is 
shown in another illustration. This device is attached 
to the shoe or wedge at three points, using the center 
punch marks made in laying out. The table is then ad- 
justed at the end and sides until both glasses show level. 
This device is made right and left. 

À third illustration shows a convenient device for clos- 
ing locomotive pedestal caps. It consists of a truck- 


Levels used for setting up locomotive shoes and wedges for machining 
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Device for closing locomotive pedestal caps 


mounted, heavy steel slab equipped with a substantial 
crossbar and 2%4-in. vertical’ adjusting screw which is 
used to hold the pedestal cap in position for heating and 
upsetting. The cap is heated with an acetylene torch at a 
localized point and pressure applied by driving in the 
wedge with a sledge. This makes close adjustment pos- 
sible at the exact location desired, and saves considerable 
time as compared with heating the entire pedestal cap. 

These devices are in use in the South Tacoma, Wash., 
shops of the Northern Pacific. 


Diesels at 
The Enginehouse 


At the present time the Baltimore & Ohio has 15 
Baldwin-Westinghouse 1,000-hp. Diesel-electric switch- 
ing locomotives operating in its Philadelphia, Pa., terminal 
area. The question arose before these locomotives were 
placed in service as to what type of maintenance and 
repair facilities should be installed to care for them. It 
was decided that a portion of the East Side enginehouse 
could be adapted for this work at a minimum of expense 
and that it would be possible to install adequate and 
satisfactory facilities. Four stalls at one end of the 
enginehouse were walled off from the rest of the house; 
the doorway of the end stall was walled in solidly and 
the other three stalls were fitted with overhead roll- 
type doors. The rear and end walls consist almost en- 
tirely of windows. 

The space made available by closing off the end stall 
was utilized for the installation of an 8,000-gal. lubricat- 
ing oil tank, cleaning vats for filters and other parts, a 
tool room, storage space, a honing machine, other shop 
tools and an office. The remaining three stalls all have 
pits to permit necessary work being done under the 
locomotives. However, most of the work done in the 
shop is done on the two tracks nearest the toel room. А 
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Plan and sectional view of Baltimore & Ohio Diesel maintenance facilities at East Side engine- 
house, Philadelphia, Pa. 


Left: The three stalls have inspection pits—Right: The two-level platform permits easy access for engine inspection and repair 
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two-level working platform was built between these 
tracks which gives access to all parts of the locomotives 
which may require inspection or repair. There are 
work benches for tools and parts on each of the platform 
levels. The upper level is served by a one-ton chain 
hoist mounted on a carriage which travels on a swinging 
boom. The boom is supported at its outer end on a 
curved track which has a 180-deg. swing. The use of 
this hoist permits the removal of heads, liners and other 
heavy parts which must be removed through the roof 
hatches on the Baldwin locomotives. Hinged steel-plate 
platform side extensions are lowered onto the top of 
the engine hood when the top platform is in use. 

Apart from the use of the double-deck platform other 
features of the shop do not differ greatly from those 
ordinarily required in Diesel maintenance shops. · Single- 
level platforms on the outside of the two tracks which 
are separated by the double-deck platform, give access 
to engine parts which can be reached through the side 
doors in the engine hood. The pits are not lighted. This 
ieature was not considered necessary because of their 
relatively short length and the generally good lighting 
conditions in the shop through the windows and from 
the numerous overhead lights which have been installed. 
When extra light is needed in the pits, an ordinary drop 
light on an extension cord is used. 


The two-level platform is located between the working tracks 
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Filter cleaners and drying ovens are adjacent to the repair tracks 


When wheels require removal it is necessary to use 
the regular drop-table facilities of the enginehouse.. The 
railroad is prepared to make an installation exclusively 
for Diesel use if experience shows it to be necessary but, 
to date, the volume of such work has not resulted in delays 
to either steam or Diesel power. 

Regular daily inspections of the switching locomotives 
are usually made during crew lunch hours in the terri- 
tory where the locomotives are operating or at times 
when it is necessary for them to take fuel. Monthly in- 
spections, of course, are made at the enginehouse. In 
general the inspection and maintenance procedures out- 
lined in the Guide for Inspection and Care of Baldwin- 
Westinghouse Diesel-Electric Switching Locomotives are 
followed although the report forms used on the Balti- 
more & Ohio are set up somewhat differently than those 
which are available from the manufacturers. 


Superheater Unit Tester 


All superheater units removed from Southern locomo- 
tives at the Spencer, N. C., shop are tested hydrostat- 
ically at pressures which reach 1,000 1b. per sq. in. The 
unit being tested is first laid across two trestles and the 
ball-joint ends are fitted firmly against the head of the 
testing device. A slotted projection on the face of the 
test device passes through the superheater unit clamp 
and a steel wedge driven through the slot holds the unit 
tightly in position. Water is then admitted to the unit 


Showing head of hydrostatic testing device for superheater units with 
a unit in place—Test pressures of 1,000 Ib. per sq. in. are used 
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through one of the ports until an overflow indicates that 
the unit is full, The discharge port is closed and pres- 
sure increased to the desired amount after which the unit 
is thoroughly hammer tested. When the hammer test 
has been completed the discharge port is opened and an 
air valve at the inlet port admits air to blow all water 
from the unit. From 10 to 12 units per hour are tested 
in this way. 


Crank-Pin 
Milling Machines 


The illustrations show two devices which have been 
used with good results at the Northern Pacific shop, 
South Tacoma, Wash. 

Referring to the first view, the machine illustrated is 
used for milling eccentric-crank keyways in the ends of 
locomotive crank pins. This machine consists of a V- 
block clamped to the crank pin and designed with a 
sliding bar support for the air-motor-driven end mill 
which performs the actual cutting operation. Cross-feed 
of the cutter-support bar is secured by means of the hand 


Machine for milling main locomotive crank pins for eccentric-arm bolts 


Machine for milling eccentric-crank keyways in locomotive main 
crank pins - 
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ratchet shown on the left of the machine which engages 
a screw used for feeding the milling tool into the crank 
pin. 

A companion machine used for milling main locomo- 
tive crank pins for eccentric-crank-arm bolts is shown 
in the second view. This device consists of an inverted 
U-block which fits over the end of the crank pin and is 
held in place with set screws. The air-motor-operated 
milling cutter is supported in two steel bearings attached 
by a crossbar, this entire unit being capable of verticle 
motion in the U-block by means of the hand screw shown 
at the top of the machine. Operation of this hand screw, 
with the air-motor running, feeds the milling cutter 
quickly and easily into the crank pin to the desired 
depth. 


Locomotive Boiler 
Questiens and Answers 


r By George M. Davies 


us department is for the help of those who 
sire assistance: on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Roll-Forming 
Heavy Plates 


Q.—When rolling heavy plate from 34 in. to 1% in. to a cir- 
cular shape 54 in. in diameter, is it correct to use the neutral diam- 
eter in figuring the length of the plate? The layout books say that 
heavy plate will stretch more on the outside of the neutral diam- 
eter than it will compress on the inside. Thus, if this is true the 
plate would be too large to fit the head.—F. E. R. 


A.—The allowance for curvature depends upon the 
diameter of the curve and the thickness of the plate. 
The allowance can be calculated, but it often happens 


Joint 


Neutral Dia. 


Gap 


Left: Fig. 1—ldeal condition where plate edges match perfectly—Right: 
Fig. 2—Result of cutting heavy plate square on ends 


that some changes are necessary in order to provide for 
irregularities in the thickness of the plate and in the 
bending operation. The inside diameter of the cylinder 
is stated and the thickness of the plate is given and these 
figures are used as the basis of the calculations. The 
inside circumference is supposed to shorten and the out- 
side is stretched in the rolling operation. The line mid- 
way between the inside and outside is supposed to be 
the same length after the plate is rolled as before, and 
therefore this is called the neutral axis. 

If the calculation is made on the neutral diameter, then 
theoretical results would apply in practice. However, 
with thick plates, there is a great difference between the 
length of the inside circumference and the outside one 
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and a special allowance should be made in order that the 
two edges of the plate will roll together. The desired 
condition is shown in Fig. 1. The two edges match per- 
fectly, and the joint would be finished with cover plates. 

The condition where the edges meet at the neutral 
point but overlap at the inside circumference and fail to 
meet at the outside circumference is shown in Fig. 2. 
In this instance the ends of the plate were cut square, 
and there was not enough compression on the inside or 
enough stretch outside. 

Fig. 3 shows the form of plate when cut according to 
the calculated length for the inside circumference, the 
neutral circumference and the outside circumference. 

It will be seen that the distance between the lengths 
of the inside and outside circumferences is twice the 
thickness of the plate multiplied by 3.1416, or it is the 
thickness of the plate multiplied by 6.28. Instead of 
using this fractional value and making some allowance 
for the irregularity that may be due to the plate and the 


Neutral Axis 


Fig. 3—Form of plate when cut to calculated dimensions for 
proper bending 


rolling operation, some plate workers recommend the 
use of a factor of seven. 

In the problem of the 54-in. cylinder made of 174-in. 
plate, the inside circumference is 54 X 3.1416, the neu- 
tral circumference is 5514 X 3.1416 and the outside 
circumference is 5617 X 3.1416. It should be noted that 
the plate must be cut for the outside length. The differ- 
ence between the inside and the outside lengths is 277 
X 3.1416 or twice the thickness X 3.1416 which equals 
the thickness X 6.28. It is recommended that a factor 
of seven be used in order to insure that the outside cir- 
cumference will be long enough to satisfy all the needs. 


Reclaiming 
Lubricating Oil 


In the December, 1944, issue of the Railway Mechan- 
ical Engineer on page 549, certain of the Diesel-electric 
locomotive servicing and repair shops of the Southern 
railroad were described. The photographs here show the 
lubricating-oil reclamation facilities which are employed 
at Chattanooga, Tenn., in connection with the repair shop 
at that point. Operated by the stores department, they 
are actually an integral part of the repair and maintenance 
facilities of the mechanical department. 

_ As used oil is removed from crankcases in the shop it 
is pumped through a pipe line to the dirty-oil storage 
tanks. The oil is drawn from these tanks and undergoes 
а re-refining process after which it is stored in tanks 
until the engineer of tests has checked samples and veri- 
fied the fact that the oil meets all specifications for crank- 
case use. When approved the oil is pumped into the 
shop-servicing lines and used to fill completely drained 
crankcases or as makeup oil in others. 

This system does away with any necessity for drum- 
handling of oil and meets the recommended practices for 
oil-reclamation facilities at Diesel-servicing points where 
the volume of work justifies such an installation. 


Railway M 
Д Мааа! Engineer 


Oil removed from crankcases in the Diesel shop is pumped to these 


dirty-oil tanks located in the oil house 


Tanks from which re-refined oil is pumped to the Diesel maintenance 
shop servicing line 
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With the 
Car Foremen and Inspectors 


Air Hose 
Equipment 


Air hose in railroad service is usually changed on a 
specific time basis, but on the Independent subways of 
the New York City Transit System the air hose is 
changed only when examination indicates that abrasion 
or other mechanical damage makes the hose unfit for 
service. 

At the general inspection period air hoses are removed 
and sent to the air room for a physical inspection. It 
has been found that in almost all cases, failure is caused 
by the inner tube cutting or breaking at the hose nipples. 
The projection of the nipples inside the tube, makes a 
place for oil and condensation to be trapped. This re- 
sults in decomposition of the rubber at that point, and 


The inside of the hose near the ends is inspected by means of a small 
battery lamp and a 45-deg. mirror on the end of a tube somewhat 
smaller than the inside diameter of the hose 


when deterioration reaches a certain degree the hose 
blows off the nipple. 

Physical inspection is made, as indicated in the illus- 
tration, with an inspection device consisting of a mirror 
mounted at 45 deg. near the base of a tube with a small 
battery lamp behind the mirror to supply the necessary 
illumination. The tube is inserted into the hose and con- 
ditions at the end of the nipples carefully inspected. 
Hoses that do not show any visible defects are then tested 
under 125 Ib. of air and returned to service if О. К. 
This method has made it possible to extend the life of 
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air hose in some cases to a point that is hard to believe. 
The railroad has air hose in service today that has been 
in operation over twelve years and which was manufac- 
tured two to three years before being placed in service. 
_ Each Independent System car has 16 hoses of various 
sizes and lengths, a total of over 27,000, and a large 
saving of critical rubber has been made in this item alone. 


Honing 
Triple Valve Bushings 


Triple valve bushings are honed at the Chattanooga, 
Tenn., car shops of the Southern with a tool built for use 
on a drill press. The tool consists of a hollow spindle in 
which there is a screw-adjusted tapered wedge which 
serves for making adjustments in diameter on the honing 
shoes. This is accomplished by expanding a ball-bear- 
ing ring, the outer edge of the balls in turn exerting an 
expanding force upon the inside surface of the honing 
shoes. The two shoes are connected together and held 
against the ball race with tension springs. А fine car- 
borundum cloth is used on the shoes. It is applied with a 


A specially designed honing tool for triple valve bushings is used 
on a drill press having a spindle speed of about 400 r.p.m. 
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The honing shoes are covered with a carborundum. cloth which is 
shellacked in place on the faces of the shoes 


thin even coat of shellac and held in place with a retainer 
ring until the shellac is thoroughly dry. 

Honing operations are performed at a drill press 
spindle speed of about 400 r.p.m. The triple valve bodies 
are held by an air clamp built by the shop forces and 
permanently fixed to the drill press base. This mounting 
does not prevent the use of the drill press for other work. 


Specification For 
Tank Cars—Center Sills 


Under date of December 8, the A.A.R. Mechanical 
Division referred to the question of permissible use of 
A.A.R. Z-section center sills on tank cars which has 
been before the Committee on Tank Cars and Committee 
on Car Construction and said that a center sill composed 
of two members, A.A.R. Z-26 section, total weight 82.4 
lb. per ft., having a total area of 24.24 sq. in., is accept- 
able as an equivalent of the built-up type sill of 30 sq. in. 
a as required in the A.A.R. Specifications for Tank 
rs, 

Therefore, Par. 2(d) Sec. H-Car Structure of the 
A.A.R. Specifications for Tank Cars, is modified to read 
as follows: 

2(d) Center Sills—The center sill construction must 
meet the following requirements : 

Minimum center-sill area between points of impact, 30 
3. In. Note—A center sill composed of two members, 
AAR, 7-26 section, total weight 82.4 Ib. per ft., having 
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a total area of 24.24 sq. in. is acceptable as an equivalent 
of the built-up type sill of 30 sq. in. area as specified 
above. Ratio of unit stress to end load for center sills, 
not more than 0.05. Ratio of unit stress to end load for 
draft attachments, not more than 0.125. Length of 
center- or draft-sill members between braces must be 
not more than 20 times the depth of member, measured 
in the direction in which buckling may take place. Con- 
tinuous sills are preferable; sills other than Z-26 to have 
a cover plate. Other center sill construction or mate- 
rials, when approved for tank cars, may be used. 


Car Body 
Straightening Stall 


A car-body-straightening stall recently erected at the 
Oneonta shops of the Delaware & Hudson has proved to 
be so satisfactory that the railroad is installing similar 
stalls at each of its major car repair points. The shop 
forces have found it possible by the use of the stall to re- 
lease many cars to service that formerly would have re- 
quired more or less complete stripping to straighten bent 
body members or center sills. The photographs and draw- 
ing illustrate the essential construction and operating 
features of the stall. 

The force required to straighten car parts is obtained 
through the use of 50-ton air-motor jacks which are sus- 
pended from chain hoists and move vertically in sliding 
ways on the stall side posts when used for straightening 
top rails, side stakes, side sills and center sills. If end 
bulb angles or end gates require straightening the jacks 
are mounted against a stress member which is fastened 
in position on the side posts. A variety of heads can be 
mounted on the end of the ram of the jack to suit the 
contour of the part being straightened. 

Although wreck-damaged cars in which center sills 
have been sprung or bent can and have been straightened 
successfully with considerable saving in time, the bulk of 
the work done in the stall has been in straightening spread 
sides on open-top equipment and in straightening bulged 
car ends. This last has been particularly important in 


Crossbar and jack in position for straightening an end bulb angle 


75 


илон 4ajdnop ———-ua0p48|dno5 


4S10H 204044 шү 
Ku30d05 9100$ 


191$21х9 


Aaa a 


| 


sued Ápoq jo З2шиәзцЗ!гд$ əy} әлпЬәз цэнцм sued jo aseajas oui 
Buyypodxa 30} syujod wyedar sed sq! je иоцејјецѕш Joy uospny 4 
әземејәд Əy} Aq рәйорәләр uisop jjeys SuyuoyyBess-Apoq-e2 әчү 


a16'exsi 


5 
3484909 | { 
3 
5 
1 


ese ی‎ а фона 


Sun punoig| ., 
Е 
| I 
РЕ = 8€ 102 эр, igi -——-41--ReL-—-—-— 
m 2 H 
eS ا — ا‎ p-—--——---HLs-- = 
I اا‎ — — — lis s nis £g у 
i— ^J Ве а! Кн 18,01 
[1 1 t 
BUI DW BuipiaM | | 
21442313 40} bn|g еа 


Кү!эюдо2) ио 0g 


FINS 04 340201 


E 


$ша„ух`о!0,! 


}810Ң 21442913 
Е yaz 


+S!OH шоц2 
Аноодод uo = 


e pmo 


-40$-- Ee re 


191812х6 нов- 


? 


h эо. 


ls 


t 


AXZ 


alog abpiu poom 


Ix 


E 
к s 
Ee 
І 3< 
3 ЧЕ 
| i 
| а 
-} ч 
— E 
-foia-——-— 
= 
І9146х02 
| d< 
Mix fixe 
"Hd 
cMixexe 


76 


The head used in straightening side stakes 


enabling the D. & Н. to maintain required hand-brake- 
wheel clearances with a minimum of out-of-service time 
for cars which require only this attention. 


When side stakes or other parts on the side of the car . 


are to be straightened because of a bulge, the car is first 
positioned in the stall opposite the jack heads. The jack 
on the side opposite the bulge is operated first until its 
head contacts the car side, stake or sill opposite the mem- 
ber requiring straightening. With this in place to hold the 
саг for the exercise of a straightening force, the opposite 
Jack is advanced sufficiently to straighten the damaged 
member. In practice the jack is advanced to a point where 
a slight reverse bend appears in the member to compen- 
sate for springing. Upon release of the pressure this re- 
verse bend disappears. The skill required to estimate the 
correct degree of “‘over-straightening” is quickly acquired. 
If it is necessary to straighten sides or other members 
which have been bent inward, the straightening jack is 


released from the sliding ways on the stall post and oper- 
ated against blocking inside the car to press out kinks. 

Straightening on the ends of cars is accomplished by 
holding the car in position against the force exerted from 
the jacks with a steel wire cable which is anchored to the 
rails and looped over the coupler horn. With the jacks 
mounted on the cross member which is fastened to the 
side posts, bulges or kinks are easily removed. Bent 
corrugated-type end gates on gondola equipment are also 
straightened by this method using a special head on the 
jack. Holding clamps prevent the door from being broken 
loose from the end-gate locks. 

A most important time-saving advantage of the stalls 
was discovered when an attempt was made to readjust 
a shifted load of lumber which, otherwise, would have 
required transferring. The necessary adjustments were 
made in several hours and the load of lumber restaked ; 
transferring the load would have required from two to 
three times the number of man hours. 


Journal Box 
Inspection and Lubrication 


As officially announced, the A. A. R. Mechanical Inspec- 
tion Department has made an investigation of practices 
being followed by the railroads and private car lines in 


` connection with inspection and lubrication of journal 


boxes. Unsatisfactory conditions have been found at re- 
pair tracks and shops visited, the most predominant ir- 
regularities being as follows: 

1—Packing in storage not properly saturated. 

2—Improper waste reclamation, lumps, rolls, etc., not 
removed and packing not in proper resilient condition. 

3—Supply of packing exhausted and cars over-due for 
periodic inspection and repacking, forwarded in service 
without necessary attention. 

4—Excess amount of free oil used during periodic at- 
tention. . 

5— Interior of journal boxes not properly cleaned prior 
to repacking. 

6—Improper reclamation of journal bearings, resulting 
in loose lining and other irregularities. 

7—Missing or defective dust guard plugs not renewed 
during periodic attention or in connection with wheel 
exchanges. 
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8—Loading of cars where journal boxes are over-due 
for periodic attention. 

9—Improper storage of journal bearings, resulting in 
injury to bearing suríace. 

lO0— Packing irons with short blades. 

11—Flat condition of wedges not determined during 
periodic inspection. 

12—Missing, loose fitting or otherwise defective jour- 
nal box lids. 

13—Journal bearings worn out. 

14—Tendency of permitting packing too high, above 
1 in. below center line of journal, frequently found to be 
up: against bearing immediately after periodic attention. 

15—Inspection and conditioning of journal boxes оп 
inbound movement, with no further attention prior to 
train departure to correct conditions that may result from 
gravity yard or hump switching, weighing of cars and 
other yard handling, and reverse movement of trains. 

16—Packing in boxes contaminated with water, dirt, 
sand, gravel, wood, rags, rust, and other foreign matter, 

17— Packing in boxes dry, not evenly distributed, rolled 
and up against the journal bearings, worked forward and 
up against journal box lids, and execessive or insufficient. 

18— Practice to work front of journal box only, rather 
than follow through with the packing iron. 

19—Waste grabs under journal bearings on cars lined 
up in trains O.K.'d and ready for departure. 

The purpose of the circular letter calling attention to 
unsatisfactory conditions existing and irregularities is to 
suggest that each railroad and private car owner make 
investigation at his own shops and repair tracks and take 
immediate action to insure compliance with the present 
rules and standards, instead of waiting until each individ- 
ual railroad and private car owner's facilities are investi- 
gated by the A. A. R. Mechanical Inspection Department. 

Conditions noted by the inspectors in the field indicate 
that where lubrication and inspection of journal boxes 
are followed closely, a better than average performance 
has resulted. The circular states that, where this work is 
neglected or improper methods and conditions are de- 
tected, invariably the results are an increased number of 
hot boxes with resultant delays, damage and expense. 


Sling For 
Lifting Trucks; 


In the shops of the New York City Transit System, which 
maintain 1,700 cars, a great many trucks are handled 
every day. 


Movement from the car-body shop to the 


When the track is raised the reaction is through the wheels the same 
as when standing on the track 


“truck shop and to the various bays in the main shop made 


it necessary to have a quick, reliable method for handling 
them. The sling illustrated enables two men to prepare a | 
truck for movement in the matter of seconds instead of 
the usual time required if chains, wedges, etc., are used. 
This fixture picks up the truck by the inside of the throat 
of the wheel and therefore does not disturb the relation- 
ship of any of the truck parts such as journal bearings, 
keepers, springs, bolsters, etc., because the reaction 1s 
through the wheel. The cam action on one side of the 
sling makes it impossible to drop a truck. 


+ Abstract trogi 
New York City 
tion Group, A. I. 


a paper by B. F. Cordts, engineer, cars and shops, 
ransit System, presented at a meeting of the Transporta- 
E, ew York, on November 14, 1944. 


The lifting hooks are slipped inside the throat of the wheel and are held in position by the pull of the lifting chains 
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Clean Air For Passenger Cars 


BRemovat of fine air-borne dust particles makes possible 
economies in the maintenance of interior finishes and 
furnishings not previously obtainable ; and during a period 
of 18 months' operation on two streamliners they have 
afforded definitely increased passenger comfort. Tests 
made during the period of operation showed that the 
Precipitrons removed 90 per cent of the dust particles 
brought into the car. 

Before the development of the Precipitron, no prac- 
tical method had been devised to effectively rid the air 
of very small dirt particles. The size of such particles 
is commonly measured by a minute metric unit known 
as the micron. A micron is equal to about 1/25,000 of an 
inch. As an illustration, a particle one micron in diame- 
ter. when magnified 25,000 times would be approximately 
one inch in diameter, somewhat smaller than a golf ball. 
Sizes of dirt particles found in the air in motion range 
from heavy industrial dusts of 8,000 microns down to 
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Fig. 1—Principle of operation of the Precipitron - 


tobacco particles as small as 1/10 of a micron. Mechani- 
cal filters are effective in removing the larger particles, 
that is, diameters of about 5 microns or more, but they 
are not effective in extracting the very fine particles 
which actually make up from 80 to 90 per cent of the 
total and which are less than one micron in diameter. 
The only effective method known today to remove these 
very fine particles from an air stream is by electrostatic 
precipitation. 

One of the earliest practical applications of this prin- 
ciple was made early in the present century in the Cot- 
trell precipitator, which has been eminently successful .in 
such highly specialized applications as boiler and smoke 
stacks, and in reclaiming valuable dusts and particles in 
industry. However, the high voltages used in the Cot- 
trell system, from 30,000 to 100,000 volts, cause such a 
high generation of ozone that the air thus treated is not 
safe for breathing and hence not suitable for ventilating 
systems. The Precipitron, on the other hand, operates 
at voltages which generate so little ozone that its con- 
centration is in the order of that found out-of-doors on 
a bright, sunny day. A further advantage is that the 
Precipitron requires but 1/50 the space for installation 
that the Cottrell cleaner does for a given volume. 

The principle of operation is indicated in Fig. 1. Es- 
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By W. M. Hutchison* 


Precipitron electro-static 
filters in regular rail- 
` road service have removed 
90 per cent of the dust 
passing through them 


sentially a screen of electrons and ions is set up in the 
area at the left of the diagram, through which air-borne 
dirt particles pass, and in so doing pick up an electro- 
static charge. The top and bottom circles at the left rep- 
resent grounded rods and the solid dot between them the 
ionizing wire. The electrostatic field is set up between 
the ionizing wire and rods; air flow is from left to right. 
The charged particles are carried by the air until they 
come under the influence of the collector plates which are 
of opposite polarity and are represented by the horizontal 
parallel lines. Since unlike electrical charges attract each 
other, here they are drawn out of the air stream and de- 
posited on the plate. More than’90 per cent of particles 
down to 1 /10 of a micron are captured by this electro- 
static precipitation. 

The development of the Precipitron for installation in 
the air-conditioning system of railway passenger cars 
follows its widespread use for several years in industrial, 
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Fig. 2—Outline dimensions of a unit designed for mounting in a 
passenger car 


commercial and domestic application. It is used, for ex- 
ample, to clean the ventilating air for large rotating elec- 
trical machinery in steel mills, power plants and substa- 
tions. Dirt on the windings of such machines can cause 
excessive temperature rise or leakage over the insulation, 
resulting in breakdown. In telephone exchanges the Pre- 
cipitron contributes to improved operation and reduced 
maintenance by removing the microscopic dust particles 


* Transportation application engineer, Westinghouse Electric & Mfg. Com- 
pany, East Pittsburgh, Pa. 
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which can interfere with delicate relays and thereby pro- 
duce noise іп the circuits. It is used for cleaning the air 
in pharmaceutical and chemical plants where the slightest 
microscopic specks cause impurities in products and im- 


Fig. 3—Power pack used for producing current for the plate circuit 
and ionizer circuit 


perfections in processes. It is used to obtain relief from 
annoying and costly air-borne dirt, dust, soot and smoke 
which soil and damage merchandise in stores and shops 
and cause frequent redecorating and cleaning expense. 
As its contribution to war production, it is used where 
precision parts, instruments, lenses and optical goods are 
manufactured, inspected and assembled. Tiny, unseen 
abrasive and corrosive particles that damage super-fin- 
ished surfaces can not be removed by mechanical filters. 
Yet the Prescipitron takes them out of the air and saves 
many costly rejects. 

Not only is the Precipitron more effective than any 
other cleaner in removing dirt but it also has the addi- 
tional important advantage of smoke removal. That is, 
in passenger cars equipped with a Precipitron, it is pos- 
sible to permit indiscriminate smoking throughout the car 
without annoyance to passengers who do not smoke. 

The introduction of the Precipitron into the field of 
air-cleaning rendered obsolete accepted testing methods 
conducted on a weight basis. These tests used an artifi- 
cial dust arrangement, whereas cleaning devices are usu- 
ally installed to clean normal atmospheric air. A blackness 
or discoloration test, therefore, provides greater accuracy, 
approximates the actual particle count and is made with- 
out the addition of any artificial dust. As the air is drawn 
through the intake of the integrating blackness tester, it 
passes through a filter paper placed over the intake. Pro- 
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vision is made for accurately measuring and adjusting 
the air flow. Samples of dust deposits are taken both be- 
fore and after passing through the Precipitron. By com- 
paring the time required to obtain spots of equal black- 
ness at intake and exhaust, the efficiency of the air cleaner 
is determined accurately. 

A comparison of the results of the weight test with the 
blackness test shows these interesting facts: The efficiency 
of the Precipitron by the weight test showed well over 99 
per cent; by the blackness test 90 per cent at 300 ft. per 
min. Under the same test most mechanical filters are but 
10 to 20 per cent efficient. 


Design for Passenger Cars 


Although the principle of operation of the Precipitron 
as applied to railway cars is the same as for commercial 
applications, its physical design differs radically. The 
commercial Precipitron is rated at a linear velocity of 
300 ft. per min. for a blackness test of 90 per cent. To 
meet the severe space limitations of railway car, applica- 
tion, the Precipitron must operate at a linear air velocity 
of 600 or more ft. per min. Under this condition, the 
efficiency is retained by decreasing the spacing between 
the collector plates and by keeping the plates well coated 
with adhesive. The decrease in spacing of the plates re- 
sults in a corresponding decrease in dirt-holding capacity. 
It is obvious then that if the Precipitron can be relieved 
of the large particles of dust and dirt which are taken into 
the system of the fresh air supply, the time between suc- 
cessive cleaning periods of the Precipitron can be greatly 
extended. The best mechanical filters can do this satis- 
factorily; however, they become dirty and present a 
maintenance problem as they must be taken out of the car 
and either thrown away or cleaned, reoiled and replaced. 
If they are not well maintained, they become so clogged 
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Dust Disharge Approx.2 x2” 


Fig. 4—An enlarged view of a vortex tube is shown at the top and a 
complete precleaner, including 35 tubes, is shown below 
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with dirt that little, if any, air passes through them. To 
obviate this objectionable feature the Precipitron air- 
cleaning system for railway cars includes a fresh air pre- 
cleaner of the mechanical cyclone type. This removes 
heavy road dust and cinders from the fresh air stream 
and discharges them from the car on a continuous self- 
cleaning basis. 

The Precipitron consists of three major parts: the dust 
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Fig. 5—А schematic wiring diagram for railroad car application 
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Fig. 6—The buggy used at terminal points for cleaning Precipitrons 
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collector cell; the ionizing unit; and the power pack. The 
dust collector cell and ionizing unit are assembled together 
in one framework. The outline dimensions of the unit 
with a capacity of 2,400 cu. ft. of air per min., are shown 
in Fig. 2. The power pack unit, mounted separately, is 
used to change the alternating current supply to direct 
current of suitable voltage to charge the ionizers and col- 
lector cells. It includes a small transformer and rectifier 
tubes and capacitors arranged to provide approximately 
3,000 volts direct current to the plate circuit of the col- 
lector cells and 13,000 volts direct current to the ionizer 
circuit. Fig. 3 shows the general appearance of the power 
pack unit. 

The precleaner is made up of a number of vortex tubes, 
as shown at the top of Fig. 4, which throw the dirt par- 
ticles out of the air by centrifugal force and expel them 
from one end of the tube while the clean air passes out of 
the other end. Ninety-five per cent of the air which 


Fig. 7—Phantom drawing of a complete unit as applied to a car f 


passes through the precleaner is delivered to the car in- 
terior. The remaining five per cent is used to expel the 
dirt particles from the cleaner and dump them overboard. 
Thus the Aerotec unit is self-cleaning and requires no 
maintenance. Fig. 4 also shows an assembly of 35 such 
tubes arranged for installation in the fresh air supply 
with a capacity of 600 cu. ft. of air per min. The assembly 
operates at approximately 11⁄4 in. static pressure and 
utilizes a fan, operated by а 14-hp. motor. 

The power requirements of the Precipitron itself are 
very moderate, totaling approximately 1/10 hp. An alter- 
nating current source is necessary to operate the power 
pack. This may be provided at either 110 or 220 volts 
by a small motor-alternator if no other source of alterna- 
ting current power supply is available. A typical sche- 
matic diagram for railroad car application is shown in. 
Fig. 5. 

Periodic cleaning is necessary to remove the accumula- 
tion of dirt from the Precipitron plates. Oil is used for 
cleaning so that the plates are automatically coated with 
adhesive as they are cleaned. Two systems are available. 
One, the car system, provides for mounting complete 
cleaning equipment on each car; the other, the wayside 
system, provides for cleaning from wayside facilities. 

The car system provides for cleaning at the throw of a 
switch. The Precipitron is assembled in a casing with a 
suitable drain. Above the plates there is a nozzle with a. 
suitable mechanism to move it back and forth across the 
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Fig. 8—Results of tests showing the effectiveness of the Precipitron in 
removing dust from the air 


width of the Precipitron. A reservoir of oil, a motor- 
driven pump to circulate the oil and suitable oil feed and 
drain lines complete the system. An electrostatic oil 
cleaner is included in the oil reservoir. This cleaner re- 
moves the collected dirt from the oil and deposits it as 
sludge in hoppers in the bottom of the car where the 
sludge may be drained periodically. This assures a clean 
supply of oil for each flushing of the plates. 

In the wayside system, the Precipitron is the same, but 
the oil feed and drain lines are run between it and ter- 
minals at a convenient place at the side of the car. The 
oil reservoir, pump and oil cleaner are built into a port- 
able unit for movement about the car yard. To clean the 
Precipitron this unit is connected to the oil lines at the 
side of the car. After a proper interval the unit is dis- 
connected and moved to the next car. Fig. 6 illustrates 
the construction of such a cleaning buggy. A skeleton 
view of a complete installation of a Precipitron and pre- 
cleaner and horizontal air duct above the car ceiling is 
shown in Fig. 7. 

In November, 1941, efficiency tests were made of Pre- 
cipitron units in the two streamliners during a long round 
trip. The tests were made with the integrating blackness 
tester. The tests made at intervals during the trip showed 
an efficiency of 90 per cent or better. Other comparative 
tests were made during the trip by sampling air at vari- 
ous points. The results of two such tests are shown in 
Fig. 8. Each test consisted of drawing air through the 
filter papers for 15 minutes. Sample 8-A was taken from 
the clean air discharged from the Precipitron, and sample 
8-B was taken from the air entering the Precipitron be- 
hind the mechanical filter in the fresh air supply. Sample 
12 was taken from the air in the club car equipped with 
a Precipitron, and sample 11 was taken from the air in 
the coffee shop diner, a car which has the same type of 
air-conditioning system as the club car except that it was 
equipped with mechanical filters only. Both samples 11 
and 12 were taken at a time when the cars were well 
occupied and many passengers were smoking. The ef- 
fectiveness of the Precipitron is readily apparent as the 
samples show the air in the club car to be much cleaner 
than the air in the coffee shop diner. 
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By removing the fine particles of dust which escape 
the ordinary mechanical filter, the Precipitron keeps the 
car cleaner than any other system of air cleaning, thus 
making possible economies in maintenance of passenger 
car equipment not previously obtainable. Interior finishes 
remain fresh and clean for extended periods as do also 
interior furnishings, including upholstery and window 
drapes when used. This assures additional comfort and 
attractiveness to the passenger. The application of a 
mechanical selí-cleaning precleaner eliminates the main- 
tenance of fresh-air filter of the oil or throw-away type. 

In many instances the Precipitron can be applied to 
existing air-conditioned cars by modifying the air duct. 
Installation in new cars can be readily made since space 
can be provided for when the car is being designed. 


Fuse Contaet Insurance 


If fuse contacts are loose, corroded, or out of shape, the 
heat generated by contact resistance added to the heat 
generated in the fuse itself by load current will fre- 
quently cause a fuse to blow, causing road failures, when 
everything else is operating properly. The device shown 
in the illustration was made specifically for the fuse studs _ 
on motor-control panels of Safety-Carrier air-condition- 
ing equipment. 

These panels have four sets of fuses, or 16 fuse con- 
tacts, in the form of binding posts or studs with pro- 
truding threads. Good contact is assured if surfaces are 
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In the lower part of the drawing are shown the parts and an assembly 
of a tool used to clean fuse contacts such as those shown at the top 


cleaned periodically and the wing nuts kept tight. If 
they are cleaned by hand with emery cloth, however, the 
shoulder of the stud which contacts with the under side 
of the fuse soon gets out of shape. The assembly shown 
in the lower part of the sketch will effectively clean the 
stud contact surfaces and keep them flat. It consists of 
a wood screw, a small spool, a piece of emery cloth and 
a rubber band. The screw is cut eff at either end, as 
shown, and turned into the hole in the spool. A piece 
of emery cloth is cut into a circular form, as shown at Ё, 
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with a hole in the center just large enough to fit over the 
screw threads on the studs. A number of radial cuts are 
made around the edge, as shown, and the emery cloth is 
fitted over the spool and secured by the rubber band, as 
shown at D. The screw is then chucked in a hand drill 
and used to clean the studs. 


Coupler 
Cable Testing 


All types of Diesel-electric locomotives, electric locomo- 
tives and multiple-unit cars employing traction motors 
require cables for control circuits and power circuits be- 
tween motors and the car body which are subject to con- 
stant flexing. Eventually strands in these cables break, 
and it is desirable to make periodic tests for broken 
strands and thereby avoid failure. 

Effective means for making the necessary tests have 
been developed by the New York City Transit System. 
These were described by B. F. Cordts, engineer, cars and 
shops, in a paper presented by the Transportation Group 
at a meeting of the American Institute of Electrical En- 
gineers held in New York on November 14, 1944, and 
the following is an abstract from Mr. Cordt’s paper : 

Various control connections between cars are made 
through an automatic coupler which has three functions: 
one to couple the cars mechanically, two to make the 
air connections, and three to connect them electrically. 
Multi-conductor flexible cable is used between the elec- 
trical portion and the junction box on the car body. Since 
these cables are subject to flexing by the movement of 
the coupler, it has been found that wires in these con- 
trol cables fatigue and finally open-circuit. There are 
two cables at each end of the car and each cable consists 
of 16 conductors, all insulated from each other. It was 


therefore found necessary to find-some means to deter- 
mine the condition of the wires in these multi-conductor 
cables; and since it is impossible to make a physical 
inspection of this cable, reliable testing equipment had to 
be developed. 

After many unsuccessful attempts to solve the prob- 
lem, the method in use at present was developed and 
found to do the job very satisfactorily. The circuit used is 
a Wheatstone bridge circuit, in which the wire to be 
tested from the connection in back of the coupler to the 
junction box forms the variable leg in the circuit, and a 
very sensitive light beam galvanometer.across the bridge 
to indicate when the circuit is balanced. All the equip- 
ment is contained in the box shown on the floor, mounted 
on soft rubber bumpers. The light beam galvanometer 
is a laboratory instrument and must be protected against 
the rough usage ordinarily found in shops. A mechanical 
device is then clamped to the coupler cables and, by 
means of foot power exerted by the man in the pit, the 
cables are pulled together and separated. Under this 
action, if any of the strands are broken in the control 
wire being tested, the balance of the circuit is disturbed · 
and an indication given on the galvanometer. This is 
true whether the broken strands are pulled apart by the 
vibration of the cable or whether they were apart orig- 
inally and are closed by the vibration. 

The deflection of the instrument indicates the approxi- 
mate number of broken strands and, as an indication of its 
sensitivity, it has been possible to obtain a deflection with 
only 2 of the 91-28 wires, which make up some of the 
individual conductors broken. Certain limits of galva- 
nometer deflections have been set to determine when a 
spare wire should be used in place of one with a number 
of broken strands. 

This test is made in the general inspection period at the 
shop on approximately a yearly basis. Carefül records 
are kept of each car so that the progress of the potential 
failure can be followed. 


Procedure used for testing multi-conductor control cables 


Mechanical 
А са! Engineer 


——_ 
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F. €. €. Proposes 


Radio Channel Assignments 


Tue Federal Communications Commission has proposed 
allocations of radio channels for train communication 
purposes. These include (1) some joint use of channels 
below 3 megacycles; (2) for end-to-end communication 


33 adjacent channels in the band 156 to 162 megacycles; 


(3) for yards and terminals, 3 bands in the television 
band, namely 44-50, 54-78 and 192-216 megacycles (these 
are to be used on an appropriate geographical sharing 
and non-interfering basis; (4) for experimental purposes 
the following : 1900-2300, 3900-4550, 5750-7050, 10500- 
13000, 16000-18000 and 26000-30000 megacycles. The 
Commission suggests that already assigned frequencies 


. may prove practicable for the warning of wayside em- 


ployes but that if they do not, three exclusive channels of 
appropriate width will be made available for this purpose. 

Channels requested by the railroads include six below 3 
megacycles, 88 between 100 and 200, 36 above 1,000, and 
the entire band between 2600 and 2700 megacycles. The 
Committee's findings are based on investigations made in 
the field by representatives of the Commission and on 
hearings held before representatives of the Commission in 
Washington, D. C. 

On January 16, 1945, the Commission issued a report 
bearing the title "In the Matter of Allocation of Fre- 
quencies to the Various Classes of Non-Governmental 
Services in the Radio Spectrum from 10 Kilocycles to 
30,000,000 Kilocycles" (Docket No. 6651). Under the 
subject of New Radio Services, Section 17, this réport 
lists the proposed allocations to railroads together with a 
fund of data and information outlining the evidence col- 
lected and explaining the reasons for the action of the 
Commission. This material is summarized in the fol- 
lowing : 

The Commission is convinced that the carrier current 
system of operation is not, at present at least, a prac- 
ticable solution for all communication needs of the rail- 
road industry as a whole. It is felt by the Commission 
that the cost of installing paralleling wayside wires in 
locations where they are non-existent or not near track 
would incur an unwarranted cost ; that the use of wayside 
wires would be impracticable in some metropolitan ter- 
minal areas, and that the system in some locations might 
at times be made inoperable by storms. 


In The Public Interest 


The Commission is convinced that a properly engi- 
neered railroad radio service will contribute to the safety 
of life and property both in preventing rail accidents and 
in reducing the seriousness of injury and damage after 
accidents by permitting the prompt summoning of aid to 
the scene of an accident. 

The report states that the use of radio by the railroads 
should be of almost universal benefit to the public. To 
support this information attention is called to the fact tha* 
the railroad industry is by far the major transportation 
service of the nation since freight service performed by 
Class I railroads for the year 1943 amounted to 730,407,- 
500,000 ton-miles, representing 86.7 per cent of all land 
borne freight moved in the country, while in the same 
year the passenger service performed amounted to 87,- 
974,200, passenger miles with 891,790,000 revenue 
passengers carried. "Thus," the report states, “it is clear 
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that the establishment of a railroad radio service which 
will contribute to the safety and efficiency of these public 
utilities which play so important a role in our national 
life will result in a direct benefit to the public." 


Experiments and Applications 


'The testimony in the railroad radio hearing showed 
that radio communications could be used to advantage by 
all railroads, in conjunction with the present type oí 
signaling and dispatching employed. At the time of the 
hearings in this proceeding, 58 separate Class II experi- 
mental stations had been authorized for experimentation 
in the use of radio in connection with railroad operations. 
Although this experimentation has been confined to about 
ten railroads, many more are prepared to use radio when 
a regular service is established for railroad purposes. 
Thus, on that basis, for example, 40 railroads repre- 
senting 66.8 per cent of the total mileage have indicated 
that they will use radio for end-to-end train communica- 
tion; 42 railroads representing 69.4 per cent of the total 
mileage have indicated that they will use radio in yard 
operations; and 39 railroads representing 64.3 per cent 
of the total mileage have indicated-that they will use radio 
in terminal operations. Many other railroads also ex- 
pressed interest in these services and it seems probable 
that the proposel railroad radio service will receive a very 
general use, once established. 


Proposed Allocation 


The railroads requested six channels below three 
megacycles. Four of these, namely, one channel at 375 
kilocycles and three from 400 to 500 kilocycles were for 
use from ship-to-shore and in coastal harbor services. 
No allocations were made for these since the railroads did 
not request exclusive use of these frequencies. The other 
two were for 2318 and 2342 kilocycles to be used for 
emergency purposes. The railroads have not requested 
the use of these frequencies on an exclusive basis and the 
report states that adequate provision can probably be 
made for such emergency requirements. 

In the portion of the spectrum between 100 and 200 
megacycles, 88 channels were requested for railroad use. 
The distrjbution of the 88 channels requested in this 
band was roughly as follows: one-third for end-to-end. 
train-to-train and fixed point-to-train communications: 
one-third for communications in yard areas where freight 
trains are broken up and reassembled ; and one-third for 
communications in terminal areas where interchange of 
cars between various railroads, industrial switching and 
de operations are performed by a large number of 
roads. 


End-to-End Communication 


A total of 26 channels were requested for end-to-end 
communication and it is the Commission's feeling that the 
full development of end-to-end communication service 
within the railroad industry will probably require the 26 
channels requested. 

The channels requested for use in end-to-end train 
communication are also to be employed in fixed point to 
moving train operation for communicatin between train 
crews and fixed point personnel in the direction of main- 
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line trains. In directing the movement of trains, long 
instructions are issued at times and, for that reason, it is 
necessary for the train crew to be able to "break" the 
director during the conversation in case of an emergency 
or any misunderstanding of the instructions being issued. 
To provide this break-in service, six channels were re- 


quested to take care of the cases where six individual. 


railroads paralleled each other, but where this im- 
portant break-in service would have to be provided on a 
non-interfering basis for each of these railroads. The six 
break-in channels, 120 kilocycles wide, were requested 
inthe 159.12 to 159.84 megacycle band so that they would 
form a continuous band with the 26 end-to-end frequencies 
in the 156 to 159.12 megacycle band with which. the 
break-in channels would be associated in use. 

Thus, for communication between the front and rear 
end of trains, between trains and railway employes on the 
ground, between passing trains and between fixed points 
and trains, a total of 32 channels, 120 kilocycles wide. 
were requested in the band 156 to 159.84 megacycles. As 
previously noted, these services require interference-free 
channels because of the movement of trains over long 
stretches of country. Accordingly, it is proposed to allo- 
cate 33 adjacent channels in the band 156 to 162 mega- 
cycles. As in the case of other services in this portion 
of the spectrum, an average channel width of 60 kilo- 
cycles is assumed. It is further assumed that adjacent 
channels will not be used in the same area. 

Attention is also called to the fact that the band 102 
to 108 megacycles is not being assigned at this time. 
This makes it possible for the Commission to allocate this 
band at a future date to the services having the greatest 
need therefor, and in this connection the needs of rail- 
road radio will be given careful consideration. Similarly, 
the television channel between 78 and 84 megacycles may 
also be available at some future date if television vacates 
this portion of the spectrum. 


Yard and Terminal Service 


For communication in yard operations 20 channels 100 
kilocycles wide have been requested by the railroads in 
the band 133.85 to 135.85 megacycles. This request was 
based on the situation existing in the most е area, 
the Chicago terminal district, containing 122 separate 
yards. Under the proposed allocation, the following fre- 
quencies in the following television bands are made avail- 
able for assignment of the 20 railroad yard communica- 
tions channels requested upon an appropriate geographical 
sharing and non-interfering basis: 44-50, 54-78 and 192- 
216 megacycles. 

For communication in terminal operations, 33 channels 
each 100 kilocycles wide, have been requested by the 
ralroads in the bands 116-116.4, 116.6-117, 133-133.8 
and 137-138.7 megacycles. The estimate of 33 channels 
corresponds with the number of railroads operating in the 
Chicago terminal district. Sixteen of these railroads have 
asked for allocations and it is the judgmenf of Committee 
7. Panel 13, Radio Technical Planning Board, that within 
а reasonably short time after the establishment of rail- 
toad radio service, all railroads operating in the Chicago 
district will find it desirable to utilize radio for terminal 
communications. 

‚ Although a wider communication range is requested 
'or terminal operations than for yard operations—as 
much as 35 miles in some terminals—the localized nature 
of terminal operations permits the same allocation treat- 
ment to be made of the channels requested for terminal 
operations as has been outlined for yard communications. 
Accordingly, it is proposed to allocate the 33 channels 
requested for use in terminal operations from among 
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the frequencies in the television bands not used in the 
particular areas where the terminal communications are 
to take place. Under the proposed allocation, frequencies 
in the following television bands are made available for 
assignment for railroad terminal communications upon an 
appropriate geographical sharing and non-interfering 
basis : 44-50, 54-/8 and 192-216 megacycles. 

For warning employes who must work on or near 
tracks, three channels 120 kilocycles wide were requested 
in the band 159.84 to 160.20, 20 megacycles. Since these 
services require only short range operation the Com- 
mission believes the railroads can safely use for this pur- 
pose frequencies allocated for other railroad services 
without risk of interference. For that reason the Com- 
mission does not propose to allocate any separate fre- 
quencies for this wayside warning service. If it appears 
that such sharing is not feasible, three exclusive channels 
of appropriate width will be made available. 

In the portion of the spectrum above 1000 megacycles, 
36 channels between 1000 and 1090 and in the band be- 
tween 2600 and 2700 megacycles were requested for 
railroad use. Eighteen channels 2.5 megacycles wide have 
been requested in the band 1000 to 1045 megacycles to 
provide a radio relay service for wayside to train com- 
munications in the fixed point to moving train service 
where the' desired range of communication may be as 
much as 300 miles. In the absence of such a relay sys- 
tem this range of communications would of course be 
unobtainable at the very high frequencies (156-162 mc) 
proposed to be allocated to this fixed point to moving train 
service. 

Eighteen additional channels 2.5 megacycles wide have 
been requested in the band 1045 to 1090 megacycles for 
remotely controlling centralized traffic control systems. In 
addition to the radio relay and remote control channels re- 
quested above 1000 megacycles, the railroad industry has 
requested the assignment of the entire band 2600 to 2700 
megacycles for the continuation of experiments in the 
microwave region. The Commission is not proposing 
permanent assignments to the railroads in this range 
since there seems little possibility of obtaining equipment 
on a commercial basis until after the war. Experiments 
conducted by the Chicago, Rock Island & Pacific, how- 
ever, indicate important potentialities in these frequencies, 
and the Commission hopes that all roads will give every 
consideration to further experimentation at these fre- 
quencies. 

Under the proposed allocation, therefore, the following 
frequency bands above: 1000 megacycles will be available 
to the railroads and others, on an experimental basis, for 
the development of radio relay, remote control and other 
services for which the 2600 to 2700 megacycle band was 
requested on a permanent basis, namely, 1900-2300, 3900- 
4550, 5750-7080, 10500-13000, 16000-18000 and 26000- 
30000 megacycles. 


It is the opinion of the Commission that the foregoing 
proposed allocation for railrad radio services is adequate 
for all purposes. Further, it is hoped, in the light of the 
evidence adduced at the railroad radio hearing regarding 
the improved safety and efficiency facts attendant upon 
the use of radio in railroad operations, that the railroad 
industry will make the fullest possible use of the fre- 
quencies proposed to be allocated as soon as materials are 
available, Finally, it should be noted that it is the Com- 
mission's obligation under Section 4 (k) of the Commu- 
nications Act of 1934, as amended, annually to "report to 
the Congress whether or not any new wire or radio com- 
munication legislation is required better to insure safety 
of life and property." In conformity with that obligation, 
the Commission will continue to study the progress made 
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by the railrads in the application of radio to their opera- 
tions. Therefore, although the issuance of this proposed 
report in this proceeding, Docket No. 6651, looks also to a 
conclusion of the Commission's docket proceeding No. 
6593,* the Commission will, if necessary, hold further 
hearings on the subject of the application of radio to 
railroad operations. 


others. It is important that gaskets be applied where 
intended and only factory-cut gaskets should be used. 
Unless this is done, slow vacuum leaks which are dif- 
cult to locate, will develop and will lower the efficien 
of the equipment. | 
To insure a complete supply of factory-cut gaskets at | 
all times, so arranged that the maintenance man may 
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Air-conditioning gasket and identification board 


Gasket 
Board 


A wide variety of gaskets are used on Safety-Carrier 
steam jet air-conditioning equipment for passenger cars, 
some of the gaskets being very similar in appearance to 


* Simultaneously with the issuance of this proposed report in Docket pro- 
«ceeding No. 6651, an order is being issued іп ket proceeding No. 6593 
providing that portions of this report dealing with the railroad radio service 
shall be deemed the Commission's proposed report in Docket 6593. Copies 
of that order and of this report are being served on all parties who ap- 
peared in Docket 6593. 


-Hand-operated tongs as used for phos-copper brazing of coil terminals on a large d. c. generator—Where space permits, this process insures good 


quickly identify the gasket required, a board was mk 
up, as shown 1n the illustration. 

At the right-end of the board there is a key list, Û 
contents of which are taken from the manufacture 
catalogue. This enables the maintenance man to re 
to the list and find the proper gasket, or if he recogni: 
the gasket on the board he may note the hook numb 
and refer to the list for proper identification for chargil 
it out. By having the gaskets arranged as shown a К 
or depleted stock is quickly noted and additional gaskets 
ordered. 1 
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connections—Melting temperature of phos-copper is 815 deg. C. (Photo courtesy of Westinghouse Electric & Mfg. Company) 
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» 7 RIGID TESTS FOR CHILLED CAR WHEELS 


The Code of Practice of the Association of Manufacturers of Chilled 
Car Wheels, ensures the railroads of a dependability of product so 
important where safety, economy and long life are basic factors of 
operation. | 

“The 7 Rigid Tests for Chilled Car Wheels” is just another "double 


check" to guarantee the maintenance of these superior quality standards 
of Chilled Car Wheels. 


que 7 RIGID TESTS 
Г nat GUARANTEE Ч 
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ne of the great outstanding perform- 
s of the war has been the con- 


ution of the Railroads of America. 


ERS) OF CHILLED CAR WHEELS 
445 NORTH SACRAMENTO BOULEVARD, CHICAGO, ILL. 


zed to ochieve: Uniform specifications — Uniform inspection — Uniform product 


VENUE, NEW YORK, N. Y. 


Lift Truck for 
Handling Car Wheels 


An attachment for handling car wheels 
which fits the standard fork-type truck 
which is manufactured by the Baker In- 
dustrial Truck Division of the Baker- 
Raulang Company, Cleveland, Ohio, is now 
available. The attachment consists of a 
hinged hoe-like clamp which engages the 
top of the end wheel of a load on the 


A lift truck equipped with a fork attachment 
and clamp for handling unmounted car wheels 


truck fork. This clamp arm is raised to 
clear the wheels by ‘а lever and may be 
latched in the raised position while the 
fork is run under wheels which are to be 
moved. The clamp is then lowered and 
the wheels are locked in position on the 
fork. 

A truck of 6,000 Ib. capacity will handle 
from one to six wheels on its 48-in. fork. 
When less than six wheels are to be car- 
ried, a pin stop on the clamp arm prevents 
them from tipping. Wheel diameters up 
to 36 in. can be carried. It is also possible 
to carry a capacity load of axles or two 
axles with wheels mounted on the truck 
fork without removing the clamp arm. An 
interchangeable boom attachment can be 
furnished for use in handling wheels into 
and out of gondola cars. 


Train 
Protection Lights 


Several lights for use by trains which 
have been derailed, stopped unexpectedly 
or for signaling to approaching trains have 
been developed by the Mars Signal-Light 
Co., Chicago. One of these lights, desig- 
nated WR-5000, for use on high-speed 
passenger trains, produces a 500,000 candle 
power beam of white light which oscillates 
in the form of a horizontal figure eight 
and which can be changed to a red beam 
when necessary. The white light serves 


as a warning at grade crossings and the . 


red one may be used by the engineer in 
the case of an emergency which may ob- 
struct the opposite main track. Тһе sec- 
ond headlight, available for locomotives 
other than high speed which do not re- 
quire the white light, is made up with 
a red-beam projector only. A third light- 
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ing unit for protecting the rear end of 
trains produces a powerful red beam 
which does not oscillate. 

The headlight for high-speed trains has 
two fixed outer reflectors and a movable 
10-in. parabola reflector in which is 
mounted a 40-amp., 12-volt lamp. There 
are two such reflectors placed at an angle 
of 90 deg., one having a red lens for use 
as a distress or warning light. The re- 
flectors are caused to oscillate by a 40- 
watt, 12-volt, 6,000 r.p.m. motor which 
is reduced to 8 r.p.m. on the oscillator 
shaft by a reduction gear. The control 
switch allows for bright, dim, and emer- 
gency red positions. There is also a push- 
button switch for inching the light to a 
fixed position such as for use on curves. 

The headlight for use on freight or 
lower-speed trains employs a standard 250- 
watt, 32-volt locomotive headlight lamp 
in a 12-in. parabolic reflector. It pro- 
duces a red oscillating beam of 350,000 
candle power. The driving motor is rated 
84 watts and 32 volts. The lights are fur- 
nished with pressed-steel cases for use on 
Diesel-electric locomotives and for steam 
locomotives a cast-aluminum case is used. 


Protective Coating 
For Spray Booth Walls 


Triad PR, a new protective coating for the 
sidewalls of both wet and dry spray booths, 
is announced by Detrex Corporation, De- 
troit 27, Mich. With this new coating be- 
tween the walls and the layer of overspray 
that normally builds up, quick and easy 
cleanup is obtained. The booth so pro- 
tected is stripped clean simply by spraying 
with water or steam; the Triad PR and 
accumulated paint flush off together. In 
dry booths which have no drainage facili- 
ties, the protective coating greatly facili- 
tates scraping off the paint. The new pro- 
tective coating can be applied by either 
brush or spray gun. It is said to give ex- 
cellent coverage, and to dry to a hard, 
white, dustless coating which improves vis- 
ibility in the booth. 


Silicone 
Insulating Resins 


Silicones, a new class of organo-silicon in- 
sulating materials are now in commercial 
production by Dow Corning Corporation 
of Midland, Mich. These products have 
exceptional heat stability, resistance to 
moisture and freedom from carbonization 
at high operating temperatures. They are, 
therefore, natural complements to inorganic 
spacing insulation such as Fiberglas, as- 
bestos and mica. 

Several types of Dow Corning insulating 
resins have been under development, each 
designed for a specific use requirement. 
One of these resins, represented by Dow 
Corning 993 is employed as an impregnant 
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and coating for Fiberglas served magnei 
wire and for woven Fiberglas electrical 
tapes, cloth and sleeving. It requires high 
temperatures to cure to a tack-free state; 
1 to 3 hours at 250 deg. C. or shorter times 
at 350-400 deg. C. This combination pro- 
vides flexible continuous insulating con- 
structions which withstand long operating 
temperatures of 150 to 200 deg. С. in elec- 
trical equipment. A third type, represented 
by resin No. 2052, is intended as an im- 
pregnant and thermosetting dielectric for 
rotating parts of electrical equipment. On 
baking at 200 deg. C., it sets throughout 
its cross-section to a relatively hard resin 
which does not flow. It was designed pri- 
marily to be resistant to centrifugal dis- 
placement in parts of electrical equipment 
rotating at high speeds and at elevated 
temperatures. 

Since these new organo-silicon resins 
permit operating temperatures at which 
paper, cotton and other organic insulation: 
carbonize, they are not recommended for 
use with such materials. Because thes 
insulating resins make possible higher safe 
operating temperatures, they permit the 
design of electrical equipment of increased 
power output, decreased size and weight 
and improved reliability. When electrical 
equipment of present design is insulated 
throughout with Silicone in conjunction 
with all inorganic spacing materials, a 
wider margin of safety from overload 
failures is obtained due to the heat stability 
and moisture proofness of the resins. 


Germicidal Lamp 


American Sterilizer Company, Erie, Pa. 
has recently placed on the market a new 
model of its Hygeaire germicidal lam; 
units for air disinfection. It differs from 
the original model in its shape and genera 
appearance—the result of its having beet 


Streamline Hygeaire lamp 


streamlined and made more attractivt 
The unit employs a G-E germicidal lam; 
to project intensified ultraviolet rays acros 
living or working areas above eye level 
A scientifically designed reflector provide 
both optimum intensity and diffusion of th 
rays that are lethal to air-borne bacteri 
The unit may be recessed into the wall, o 
wall or ceiling suspended. It is bein 
offered to assist in combating absenteeisi 
caused by cross-infection in offices ani 
plants. Distribution is being made throug] 
The Graybar Electric Company and Gen 
eral Electric Supply Corporation. 
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To meet the post-war transpor- 
tation problem of moving 
freight both more rapidly and 
more economically, modern 
equipment will be an absolute 
essential. 


The most efficient type of mo- 
tive power will be needed— 
steam locomotives that can 
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haul heavy trains at high 
speeds on long runs. 


Lima Super-Power 4-8-4s are 
built for just such work and 
have already thoroughly proved 
their capacity for maintaining 
exacting schedules in the han- 
dling of botb freight and pas- 
senger traffic. 


p LIMA LOCOMOTIVE WORKS INCORPORATED, LIMA, OHIO 


No Mechanical Division 
Meeting in 1945 


IN view of the present status of the war 
emergency and the request of the Office 
of Defense Transportation that all con- 
ventions not absolutely necessary to the 
war effort be deferred, it has been decided 
not to hold an annual meeting of the 
A. A. R. Mechanical Division or the Elec- 
trical Section of the Mechanical Division 
during the year 1945. Executive Vice- 
Chairman V. R. Hawthorne, in making 
this announcement, stresses the importance 
of no letup, but, in fact, increased atten- 
tion to matters concerning safety and equip- 
ment maintenance. He says that arrange- 
ments will be made, as in the case oí 
previous non-meeting years, to carry on 
the' various activities of the Division re- 
lating to these and other important matters 
by means of correspondence supplemented 
by such group and committee meetings as 
may be necessary. 


First Baldwin Road Diesel 
Tested on the B. & O. 


A HIGH-SPEED Diesel-electric locomotive 
in the design of which knowledge gained 
from wartime railroad operations has been 
incorporated was on trial during the week 
ended January 20 on the Baltimore & Ohio 
between Baltimore, Md., and Washington, 
D. C. The locomotive, the first road type 
for through service built by the Baldwin 
Locomotive Works, in collaboration with 
the Westinghouse Electric & Manufactur- 
ing Company, has two 1,000-hp. eight- 
cylinder Diesel engines, mounted fore and 
aft. These engines and the electrical fa- 
cilities are similar to those in Baldwin- 
Westinghouse switching and transfer loco- 
motives now in extensive use. The under- 
frame, trusses, and sides of the locomotive 
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are welded together to form the equivalent 
of a single piece of rigid steel which it is 
expected will provide greater resistance to 
impact and a minimum of vibration. The 
cooling system for the engines is thermo- 
statically controlled. Although designed 
primarily to pull freight trains at high 
speed, the locomotive handles passenger 
trains also and is said to perform equally 
well forward or backwards. 

Special arrangements were made with 
the B. & O. to use its facilities for the 
test. Charles E. Brinley, chairman of the 
board of directors of the Baldwin Loco- 
motive Works, rode in the cab of the loco- 
motive on its first trip. It made three round 
trips daily during its trial. 

A twin unit is now under construction. 
Coupled together, the two units can form 
a 4,000-hp. locomotive where high capacity 
is needed. 


Diesel Locomotive Assignments 
Changed on Southern 


IN A story beginning on page 549 of 
the December, 1944, issue of the Railway 
Mechanical Engineer about Diesel locomo- 
tive repair facilities on the Southern, loco- 
motive assignments were described which 
have since been changed. When the story 
was prepared Diesel locomotives were ac- 
cumulating most of their between-shoppings 
mileage in relatively short shuttle runs. At 
the present time locomotives are dispatched 
from the shops at Chattanooga, Tenn., in 
either ‘one of two services. One of these 
comprises a run from Chattanooga, Tenn., 
to Cincinnati, Ohio, to New Orleans, La., to 
Chattanooga, for a total mileage of approxi- 
mately 1,700. The other service is between 
Chattanooga and Louisville, Ky., in which 
three round trips are made for a total mile- 
age of approximately 1,900. This change in 
locomotive assignments has not altered the 
shop scheduling of repairs. 


Steam Locomotive Study 
Launched by Railroad 
and Coal Companies 


A NEw research project to improve the 
coal-burning locomotive has been launched 
jointly by six coal-originating railroads 
and three major coal producing companies, 
Plans were formulated at a meeting at 
the Biltmore Hotel, New York, on Jan- 
uary 12, which was attended by the presi- 
dents of the six railroads; representatives 
of the coal companies; Karl Compton, 
president of the Massachusetts Institute of 
Technology, and Dean A. A. Potter of 
Purdue University. More than $1,000,000 
has been subscribed to initiate research 
which will be handled by Bituminous Coil 
Research, Inc., as a distinct project with 
separate personnel and administered by 
the following locomotive development com- 
mittees: R. B. White (chairman), presi- 
dent, Baltimore & Ohio; W. S. Franklin, 
vice-president, traffic, Pennsylvania; J. B. 
Hill, president, Louisville & Nashville; W. 
J. Jenks, president, Norfolk & Western; 
G. Metzman, president, New York Cen- 
tral; C. E. Newton, president, Chesapeake 
& Ohio; J. D. Francis, president, Island 
Creek Coal Company; G. M. Humphrey, 
president; M. A. Hanna; С. Stauffer, 
president, Sinclair Coal Company, and Dr. 
H. J. Rose, director of research, Bitu- 
minous Coal Research, Inc. 

H. N. Eavenson, president of Bituminous 
Coal Research, in announcing the new 
project, said that although important re- 
cent improvements in coal-burning loco- 
motives have been made by railroads and 
manufacturers and numerous other design: 
are known to be under active study, the 
existing developments will not be dupli- 
cated by this new project. The contrib- 
uting companies were said to believe thal 
the latest advance in science and ел 


(Continued on next left-hand page) 


The first 2,000-hp. Diesel-electric road locomotive built by the Baldwin Locomotive Works, in collaboration with the Westinghouse Electric 
& Manufacturing Company 
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Pennsylvania Railroad's 
... New Fast Freight Engine 


This Wartime Giant, P.R.R. Class is 16 feet 5 inches. The engine devel- 
Q-2, with its tender, built by the ops starting tractive effort (pull 


Pennsylvania Railroad, tips the exerted on a standing train) of 
scales at more than a million pounds. 114,860 pounds. High pulling power 
Overall length of the locomotive and is maintained up to 70 miles an hour. 


tender is 124 feet 7 inches; its height 


These Locomotives are equipped 
with the new TYPE E Locomotive Boosters.” 


*Trade Mark Reg. U.S. Pat Off. 


| FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK * CHICAGO 
їп Cenada: FRANKLIN RAILWAY SUPPLY COMPANY, LIMITED, MONTREAL 
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gineering will permit other newer improve- 
ments to be made in the use of coal for 
railroad motive power, which may be revo- 
lutionary. 

Mr. Eavenson pointed out that the U. S. 
Bureau of Mines statistics show that 98.9 
per cent of the estimated natural fuel 
reserves of this country are in the form 
of coal—enough to last for more than 
3,000 years. "It is therefore evident," he 
said, "that the railroads should continue 
to rely on coal which is abundant and 
cheap and which is commercially produced 
in 27 states. The continued growth and 
future stability of American railroads and 
the coal industry are inter-related." 


Pelley Reviews 1944 
Railroad Records 


MAKING his usual year-end statement on 
December 29, J. J. Pelley, president of the 
Association of American Railroads, noted 
that "all previous transportation records 
were broken in 1944 by the railroads" 
when they handled, "without serious trans- 
portation difficulties," the "greatest volume 
of freight and passenger traffic in their his- 
tory." Mr. Pelley's statement continued as 
follows : A 

"Freight traffic moved by the railroads 
in 1944 amounted to approximately 740 
billion ton-miles. This was 1.8 per cent 
above that for 1943, the previous record, 
and two and one-fifth times the number 
of ton-miles moved in 1939. 

"Railroads handled this enormous traffic 
load in the current year with virtually the 
same number of locomotives and with 
hardly more than a nominal increase in the 
number of freight cars compared with 
1939. There also was only a slight increase 
in the number of passenger cars. 

"Freight carloadings in 1944 totaled ap- 
proximately 43,500,000 cars, or an increase 
of 2.5 per cent above the preceding year. 
The increase in the number of freight cars 
loaded and longer hauls per ton accounted 
for the increase in the ton-mile volume of 
freight. 

"Passenger traffic in 1944, too, was by 
far the greatest for any year in railroad 
history. It amounted to -96 million pas- 
senger-miles. This was an increase of 9.3 
per cent above 1943, and four and one- 
fifth times what it was in 1939. This un- 


precedented movement of passengers ir 
1944 resulted in part from Army troop 
movements, more than 10,700,000 men hav- 
ing been moved in special trains and spe- 
cial cars alone. This number does not in- 
clude the millions of soldiers, sailors, and 
marines on furlough who traveled during 
the year, nor does it include small groups 
of individuals moving on order, nor Navy 
and Marine Corps movements, nor prison- 
ers of war. 


"Outstanding operating records estab- 


lished by railroads in 1944 follow: 

“1. Average load of freight per train was 
1,144 tons, the highest on record. In 1943 
it was 1,116 tons. 

“2. Performance per train more than 
doubled in 20 years, gross ton-miles per 
freight train hour having increased from 
18,257 in 1924 to 37,548 in 1944, while net 
ton-miles per freight train hour increased 
from 8,222 in 1924 to 17,745 in 1944. 

"3. Average daily movement of active 
freight cars was 52.8 miles in 1944 com- 
pared with 52 miles in 1943. 

"4. Average haul of freight was 478 
miles in 1944, compared with 469 miles in 
1943. 

“5. The average number of passengers 
per car and per train was mtch greater 
than ever before. 

“6. Average revenue for hauling a ton of 
freight one mile was 0.942 cents compared 
with 1.116 cents twenty years ago. 

*7. Average capacity of freight cars was 
50.9 tons at the end of 1944, the highest on 
record. 

"8. Tractive power of steam locomotives 
averaged 53,000 pounds, the highest ever 
recorded and an increase of 33 per cent 
compared with twenty years ago. 

"There was a noticeable leveling off in 
trafic in the latter months of 1944 and 
present indications are that the record 
high mark in the volume of both freight 
and passenger traffic has been reached. 

"From a financial standpoint, the results 
in 1944 have not been as satisfactory as in 
previous years. While gross revenues have 
continued to follow the line of increasing 
traffic, the peak in net earnings was reached 
in 1942 and has been declining since then. 
Gross revenues in the current year were 
more than two billion dollars higher than 
in 1942 but net railway operating income 
was off $340 million dollars. This has been 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the January Issue 
LOCOMOTIVE ORDERS 


Road No. of locos. T f loco. Build 
Kentucky & Indiana Terminal ........ 1 1,000-hp. Diescl-elec. . ... Baldwin Loco. Wks. 
Road e a inis Build 
x о. of cars of car uilder 
Atchison, Topeka & Santa Fe ........ 5001 sotan | box ............. Mt. Vernon Car Mfg. Co. 
Baltimore & Ohio .................... 500 50-ton auto-box . . -Greenville Steel Car. Co. 
Bangor & Aroostook ....... ... epee 100 - 
Chicago & Eastern Illinois ... 500 - 
Colorado & Wyoming ........ 50 - 
Great Northern убы 500 - : . 
` 250 70-0: APO T A i C Fdry. 
New York, New Haven & Hartford .. 500 все ЛИИ ртегісап Саг & id 
Northern Pacific .... ................ 200 Бох ЖО ЕККЕН o isst ds American car Fdry. 
А А ох . .. Pullman-Standar 
Seaboard Air Line .................. 500 -1 ... Pullman-Standard 
Southern Pacific $00 f Me ern Ne M C 
Toledo, Peoria & Western |. . . .... $0 50: Pullman Standard ^ Со 
50-ton box 


Union Pacific ....................... 


New York Central ....... 
St. Louis-Southwestern ............... 


1 For third-quarter delivery. 
3 For the Pittsburgh & Like Erie. 


1,000? 
25 
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70-ton gondola 
0-ton covered hopper 


ЕЗИ Mt. Vernon Car Mfg. Co. 


50-ton box ............ General American Trans. 


(Turn to second left-hand page) 


due to higher wages and taxes and to in- 
creased cost of materials and supplies. 
Since the beginning of the present war, 
these costs, other than taxes, have in- 
creased by more than 25 per cent.” 


1945 Car Schedules Cut Sharply 


A PREDICTION that freight-car production 
can be improved in 1945 over rates current 
in 1944, was made at a recent meeting of 
the Car Builders Industry Advisery Com- 
mittee of the War Production Board, ac- 
cording to a W.P.B. announcement. This 
increase can be accomplished, industry 
spokesmen said, if the government claimant 
agencies and the railroads place orders 
properly spaced and far enough in advance 
to assure continuous production. 


It was reported that present W.P.B. 
schedules call for the production of some 
41,000 freight cars in 1945, a substantial 
decrease from the 1944 output. During the 
first eleven months of 1944 proteto 
averaged about 5,800 cars a month, al- 
though in three recent months, the average 
had dropped to about 5,300 cars per month. 
Over the 11-month period the monthly 
output was 4,600 cars from contract shops 
and 1,200 from railroad shops, but during 
the three months referred to the co 
shops were averaging 3,800 cars and 


‚ railroad shops, 1,500. 


This gain on the part of railroad shop 
as compared to independent builders, was 
explained at W.P.B. as probably due to 
continuity of work at their shops. Under 
the quota system, it was pointed out, car- 
riers’ shops have producel about 16 per 
cent of total freight-car production bia 
the past two years, as compared with 
previous average estimated as 12 to 14 per 
cent of the total. 


What was described as a new over-all 
policy setting a ceiling for future nor 
military production based on actual pro 
duction in the fourth quarter of 1944 wat 
outlined to the committee by W.P.B. execu 
tives. Even if there should be cutbacks 
in military requirements, non-military 
claimants would be allowed to absorb suct 
released productive capacity only after i 
special survey of the manpower supply ї 
affected labor areas. It is the purpose 0 
the W.P.B. to make sure that skilled labo! 
needed for war production will not b 
used for such non-military production, ac 
cording to this explanation. | 

Present available estimates would al 
locate the expected 1945 freight-car pro 
duction as follows:. War Department 
5,000; Navy Department, 600; Foreigi 
Economic Administration, 3,000; Office o 
Civilian Requirements, 103; W.P.B. Stee 
Division, 239; leaving the remainder, 0 
around 32,000 cars for the Office of De 
fense Transportation, through which rail 
road allocations are handled. The industr 
committee was told by Brig. Gen. Charle 
D. Young, O.D.T. deputy director, tha 
third-quarter production may be concen 
trated on box cars. No prospect was devel 
oped in the committee meeting that au 
thorizations for domestic railroad passen 
ger car production in 1945 would go be 
yond a "very small number," because 0 
the continued critical manpower situation 
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ibn installation of Security Circulators assures a 
positive flow of water over the crown sheet at 


25. To give complete protection the Security 
ators should be adequate in number and suit- 
ly spaced from the flue sheet to the door sheet. 


OTHER OUTSTANDING ADVANTAGES 


Circulators are adaptable to any type of 
ive and to any size of firebox. 
They increase the strength of the firebox struc- 


""" БТ 


ture and help to prevent boiler distortion. 

They form an ideal support both for crown sheet 
and arch brick, and permit the use of a 100% arch 
in any type of firebox. 

The installation of Security Circulators makes 
locomotives available for continuous operation over 
longer periods of time. Such locomotives have better 
combustion and longer arch life with less flue plug- 
ging and less cinder wear, so that a minimum of 
boiler maintenance is required. 


IT'S A GREAT NEW DAY FOR RAILROADING 


WHEN SHE'S 
COMING DOWN 
THE MOUNTAIN 


—L 
iR, 
mo (culi 
eee ow 
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IT'S A GREAT NEW DAY FOR RAILROADING 


—or rolling on the plain, 
the electric retarding brake in 


General Motors Diesel 


freight locomotive 


does an important job: 


It enables heavy loads to take 
steep grades safely and in faster time 
without stops for cooling the wheels, 


and few for setting retainers. 


It saves much time in flat country 
when making slowdowns; 
the electric retarding brake can be 


released quickly at any speed. 


ON TO FINAL VICTORY * BUY MORE WAR BONDS 


WORTHINGTON Pump & MACHINERY Cor- 
PORATION.—Clarence E. Searle has been 
elected president of the Worthington Pump 
& Machinery Corporation to succeed Harry 
C. Beaver, who becomes vice-chairman of 
the board of directors and chairman of the 
management committee. Mr. Beaver had 


Clarence E. Searle 


been president of the corporation since 
1931, and Mr. Searle had been vice-presi- 
dent in charge of sales since joining the 
Worthington organization in 1932, follow- 
ing a long period of service in various 
executive capacities with the Allis-Chal- 
mers Manufacturing Company `of Mil- 


Hobart C. Ramsey 


waukee, Wis. Hobart C. Ramsey, vice- 
president in charge of operations, has been 
elected executive vice-president; Edwin J. 
Schwanhausser, vice-president in charge of 
manufacturing and sales operations in Buf- 
falo, N. Y., has been elected vice-president 
in charge of sales, and Leslie C. Ricketts, 
manager of the Harrison, N. J., works, has 
been elected a vice-president. 
* 


GENERAL ELECTRIC Company.—David C. 
Prince, vice-president of the General Elec- 
tric Company, has been appointed in charge 
of the company's general engineering lab- 
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Supply Trade Notes 


oratory, the activities of which will be 
broadened to include the requirements of 
the entire company. 


* 


AMERICAN BRAKE SHOE COMPANY.— 
William T. Kelly, Jr., general purchasing 
agent for the American Brake Shoe Com- 
pany, has been appointed executive vice- 
president of the company’s Kellogg division. 
Mr. Kelly will continue also his duties as 
general purchasing agent. 


* 


AMERICAN LOCOMOTIVE CoMrANY.—L. S. 
Peabody has been appointed eastern district 
sales manager for steam and Diesel locomo- 
tives for the American Locomotive Com- 
pany to succeed A. K. Auburn, who has re- 
signed. Mr. Peabody also will retain all 
of his present duties as district sales man- 


L. S. Peabody 


ager of the company's Railway Steel-Spring 
Division. He began his career with the 
Western Electric Company where he re- 
mained for a few years and then transferred 
to the Burnet Company as a salesman of 
mill and electrical supplies for the railroad 
equipment field. He joined the sales force 
of the Railway Steel-Spring Company in 
1909 and later was appointed New York 
district sales manager, which position he 
continued to occupy after the consolidation 
of the Railway Steel-Spring Company with 
the American Locomotive Company. Mr. 
Peabody subsequently was appointed dis- 
trict sales manager of that division. 


* 


PITTSBURGH STEEL FOUNDRY CORPORA- 
T10N.—Thomas F. Dorsey, sales manager of 
the Fort Pitt Steel Casting Company, has 
joined the Pittsburgh Steel Foundry Cor- 
poration, Glassport, Pa., in a special repre- 
sentative capacity. 


Army-Navy “E” Awards 


Leslie Company, Lyndhurst, N. J. Fourth 
renewal. The Maritime “M” has also 
been presented to the company. 


FLANNERY BOLT СомрАМҮ.—//. S. Kirk- 
patrick has been appointed assistant to the 
president of the Flannery Bolt Company, 
Bridgeville, Pa., with headquarters in New 


W. S. Kirkpatrick 


York. Mr. Kirkpatrick was formerly ai 
sociated with the management firm 0 
Houston & Jolles of New York and wa 
vice-president of the A. O. G. Corporatid 
of Providence, R. I. Previously he wa 
contract officer for the British Purchasi 
Commission, following several years 
Europe on special assignment for the In 
national Telephone & Telegraph Corp. 


* 


UNITED States RUBBER  COMPANY.- 
James E. Power has been appointed easter 
sales manager of the mechanical goods d 
vision, United States Rubber Compan 
Mr. Power began his rubber career 1 
1906 as an office boy. Five years later h 


Pach Bros., N. Y. 
James E. Power 


became a salesman, and іп 1926 he м: > 
pointed manager of the New York : 
of the mechanical goods division. 
terrupted his career during Worl W! 
I to join the United States Navy. !ic' 
turned to his post in 1919, and iater 
came assistant manager oí branch -ut 
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Controlled Compressor Lubrication 
by "F-2" Lubricator 


( ) e Pa 3 | X 
1 А rv d 
F-2 Lubricator feeds the oil only 


when compressor is running 


Nozzle projects mist lubri- 


cation into steam flow—com- 


plete lubrication of all-steam 


and then a metered quantity А 
i working parts. 


at a rate in direct proportion 


to the compressor speed. 


Steam end lubrication sup- 


plied through a single tube. 


F-2 Lubricator Mounted on Pads on the Air Cylinders. Air 
cylinders lubricated through feed ports in mounting pads. 


estinghouse Air Brake Company 


Wilmerding, Pa. 


IVE more of the mightiest of steam loco- 
motives—"Big Boys"—have recently been 
delivered to the Union Pacific. 


These powerful locomotives are hauling 
freight trains of 3,500 tons over the Ogden- 
Green River run daily, without a helper. One 
section, 66 miles long, has a ruling grade of 
1.14 per cent. 


American Locomotive has delivered 25 of 
these "Big Boys" to the Union Pacific. The 
first “Big Boy" was delivered in September 
1941, just in time to take care of the heavy 
freight being shipped by rail through the 
Ogden-Green River district; 3,836,143,000 
gross ton miles in 1941; 5,958,950,000 gross 
ton miles in 1943. - à 


Here are the “$РЕС$": | 


Weight on Drivers 545,000 Ibs. 
Weight of Engine 772,000 Ibs. 


Cylinders % 
Diameter of Drivers . 


68 in. 
Boiler Pressure 300 Ibs. 
Tractive Power 135,375 Ibs. 
Tender Capacity — Water 25,000 gals. 
Tender Capacity— Fuel . . 28 tons 


Locomotive designs developed by 
American Locomotive Company have 


. 23% x 32 in. 


2 


been, аге, and will continue to be . 


powerful factors in American railroad 
operating efficiency and economy. 
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Н. S. McPherson, in charge of mechani- 
cal goods sales in St. Louis since 1935, has 
been appointed midwestern sales manager 


Pach Bros., N. Y. 
W. M. Ballew 


of the mechanical goods division, and W. 
M. Ballew, of Kansas City, Mo., has been 
shifted to the post of southwestern sales 
manager. Mr. Ballew will be responsible 


Pach Bros., N. Y. 
H. S. McPherson 


for sales in branch offices in Kansas City, 
Tulsa, Denver, Houston, Dallas, New Or- 
leans, Omaha and Minneapolis. Mr. Mc- 
Pherson’s territory includes Detroit, Cin- 
cinnati, Indianapolis, Chicago, Milwaukee 
and St. Louis. 


T-Z RAILWAY EQUIPMENT COMPANY.— 
L. R. Gurley has been appointed vice-presi- 
dent of the T-Z Railway Equipment Com- 
pany, Chicago. Mr. Gurley will, in addition 
to engineering and production responsibili- 
ties, be in charge of railway sales in the 
eastern and northeastern states. Mr. Gurley 
was born in Altoona, Pa., and is a graduate 
in railway mechanical engineering of the 
University of Pittsburgh, Pa. (1920). In 
January, 1923, he completed a three-year 
course as a special apprentice in the Altoona 
shops of the Pennsylvania and became a 
motive-power inspector assigned to the office 
of the superintendent of motive power at 
Pittsburgh. In May, 1924, he became asso- 
ciate editor of the Railway Age and Rail- 
way Mechanical Engineer. Не left the 
Simmons-Boardman Publishing Corpora- 
tion in 1929 to become editor of Welding, 
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a publication of Steel Publications, Inc. 
In 1935 he rejoined the Simmons-Board- 
man publications as a business department 
representative at Chicago and in 1940 was 
transferred to the eastern territory, work- 
ing out of the New York office. He re- 
signed in February, 1944, to join the Chi- 


L. R. Gurley 


cago sales staff of the Haire Publishing 

Company, and now becomes vice-president 

of the T-Z Railway Equipment Company. 
* 


AMERICAN Can AND FOUNDRY COMPANY. 
—R. A. Williams has been appointed in 
charge of sales for the American Car and 
Foundry Company to succeed William L. 
Stancliffe, whose retirement from active 


ч 


R. А. Williams 


service was reported in the January issue: 
George W. Mitsch assistant manager of 
foundries at the Madison, Wis., and St. 
Louis, Mo., plants since 1935, has been ap- 
pointed operating manager of all American 
Car and Foundry Company foundries. 

R. A. Williams was elected a vice-presi- 
dent of the company in December; 1943, 
and had been Mr. Stancliffe’s chief as- 
sistant in the sales organization. He joined 
the engineering department at the St. Louis, 
Mo., plant in 1924 and subsequently served 
in varying capacities as sales engineer at 
several of the company’s sales offices and 
more recently as district sales manager at 
the Cleveland, Ohio, and Washington, 
D. C., offices. 


George W. Mitsch joined the American 
Car and Foundry Company's St. Louis | 
foundry in 1913 as a patternmaker appren- 
tice. He subsequently was appointed drafts- 
man at that plant, and, later, engineer of | 


George W. Mitsch 


foundries. Mr. Mitsch served twice as pres- 
ident of the St. Louis Foundrymen's Club 
and affiliated this organization with the 
American Foundrymen's Association, with 
which he has continued his activity. He also 
has been connected with the Association oí 
Manufacturers of Chilled Car Wheels, hav- 
ing assisted in the preparation of the first 
specification and operating standards, and 
the institution of the inspection service 
covering the production of chilled car 
wheels. He has been active in railway car 
wheel design and testing, both for the 
American Car and Foundry Company and 
the association, and in 1940 was appointed 
a member of the president's advisory com- 
mittee to formulate plans for wheel im- 
provements. On completion of this work 
he was appointed a member of the design 
committee. Mr. Mitsch is a member of the 
Car Department Association of St. Louis, 
the St. Louis Safety Council, and the Army 
Ordnance Association. 
* 

GENERAL MOTORS CORPORATION, ELECTRO- 
Motive Division.—Kenneth Auburn and 
Milton LaRiviere have been appointed to 
the sales staff of the eastern sales office 


Kenneth Auburn 


of the Electro-Motive Division, General 
Motors Corporation, with headquarters 


Ral M Ical Engineer 
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at New York. Mr. Auburn will assist 
Paul R. Turner, eastern regional manager, 
with northeastern regional sales, and Mr. 
LaRiviere will assist in the southeastern 
region. Mr. Auburn was formerly New 


Milton LaRiviere 


York district sales manager of the Amer- 
ican Locomotive Company, with which 
company he had been employed for the 
past 20 years. Previously to his appoint- 
ment as district sales manager he had 
served in the engineering and shop depart- 
ments. He is a member of the New York 
Railroad Club, the New England Railroad 
Club, and the Central Railway Club of 
Buffalo. Mr. LaRiviere was previously 
with the Atlantic Coast Line for about 15 
years following a period of employment in 
the Boston, Mass., office of the Canadian 
National. He received his education at 
the Boston University, the School of Busi- 
ness Administration, and at the Harvard 
University’s Extension Institute on Trans- 
portation. й 
* 

Eastern RAILWAY SUPPLIES, Inc— 
George M. Cooper, southwestern represen- 
tative of the Southern Wheel and Brake 
Shoe & Castings divisions of the American 
Brake Shoe Company, has been appointed 


George M. Cooper 


tales manager of Eastern Railway Sup- 
plies, Inc, New York, to succeed W. E. 
Bugbee, who has resigned to become a 
manufacturers’ representative for railway 
‘quipment and supplies in the Southwest, 


Mechanical 1 
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with headquarters at San Antonio, Tex. 
James F. Hartley, formerly in charge of 
the Cleveland, Ohio, territory for the Buda 
Company, has been appointed sales and 
service engineer of Eastern Railway Sup- 
plies, with headquarters at New York. 
George M. Cooper received his educa- 
tion at the Drake Business school and Sales 
Analysis Institute, and then entered the 
employ of the Ramapo Iron Works, which 
later became the Ramapo Ajax Division of 
the American Brake Shoe Company, serv- 
ing with this company in various capacities 
for 26 years. During most oí this period 
he served as eastern representative, with 
headquarters at New York, but in July, 
1942, he was transferred to Houston, Tex., 
as southwestern representative of the South- 
ern Wheel and Brake Shoe & Castings di- 
visions of the American Brake Shoe Com- 
pany. He resigned in September, 1944, to 
become sales manager of Eastern Railway 
Supplies, with headquarters at New York. 


* 


AIRCRAFT ACCESSORIES CORPORATION; 
AIREON MANUFACTURING CoRPORATION.— 
The Aircraft Accessories Corporation, 
Kansas City, Kan., has changed its name 
to the Aireon Manufacturing Corporation. 
The name “Aireon” is intended to convey 
the thought that the products being manu- 
factured are partly in the mechanical field 
as applied to aircraft and partly in the use 
of electronics as applied to various fields 


Samuel W. Fordyce 111 


including train communication on railroads. 

Samuel W. Fordyce III, assistant to the 
president of the Kansas City Southern, has 
been appointed general manager of the 
railway equipment division of the Aireon 
Manufacturing Corporation. In his new 
position, Mr. Fordyce will direct the intro- 
duction of the radio communications equip- 
ment for railroads as developed by Aireon 
and later market additional electronic and 
hydraulic equipment for use by railroads 
which the company expects to manufac- 
ture. Mr. Fordyce is a graduate of Har- 
vard University and the Harvard En- 
gineering School. He began his business 
career as an engineer for the Arkansas 
Power & Light Co., later becoming assistant 
general manager of the Mississippi Power 
& Light Co. He subsequently was em- 
ployed for a number of years in banking 
and insurance in St. Louis, Mo., and began 
his railroad career in 1936 as industrial 


commissioner of the Louisiana & Arkansas. 
Shortly after the acquisition of this rail- 
road by the Kansas City Southern Lines in 
1938, he was appointed assistant to the 
executive vice-president and, in 1941, as- 
sistant to the president. During 1942, on 
a year’s leave from the Kansas City South- 
ern, he also served as assistant director in 
the Office of Defense Transportation in 
Washington. 
* 

Eutectic WELDING ALLOYS CoMPANY.— 
C. F. Patterson and John A. Owen have 
joined the field engineering staff of the 
Eutectic Welding Alloys Company, New 
York. Mr. Patterson will serve Eutectic 
customers in Michigan; Mr. Owen, in the 
state of North Carolina. 


Obituary 


James D. Cartin, general manager of 
the New York Air Brake Company's plant 
at Watertown, N. Y., died December 16. 

* 


CHARLES S. Trott, assistant treasurer 
and sales manager of the Parker-Kalon 
Corporation, died December 19. Mr. Trott 
was 45 years of age. 


FRANK B. ARCHIBALD, vice-president of 
the National Lock Washer Company at 
Newark, N. J., died at a hospital in New 
Rochelle on December 19. 

* 

CHARLES E. Brown, executive vice-presi- 
dent of The Okonite Company and vice- 
president of the Okonite-Callender Cable 
Company, Inc., died in Chicago on January 
13. Mr. Brown was born in Philadelphia, 
Pa., on July 15, 1866, and at the age of 18 
entered the employ of Marshall Field & 
Co., Chicago. Five years later he resigned 
to become vice-president of the Central 
Electric Company, Chicago. In 1925 he 


Charles E. Brown 


was elected executive vice-president and a 
director of The Okonite Company, of which 
he had been a director from 1919 to 1925. 
In 1925 he was also elected vice-president 
and a director of the Okonite-Callender 
Cable Company, Inc. 

* 


WILLIAM L. Brrss, inventor of axle sys- 
tems of railroad passenger-car lighting, died 
December 5. Mr. Bliss was 73 years of age. 
He was a graduate, with a degree in me- 
chanical engineering, of Cornell University 


(Continued on second left-hand page) 
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Let’s get doni 0 eat 


on train communication 


Dependable voice communic 


“Union” I.T.C. (Inductive Train Com 


practicable two-way voice communicatio 
between vehicles of a train, between trai 
and between trains and wayside point 


It is a train communication 580516 
designed exclusively for railroad use b 
men who know railroad needs, and prove 
through years of regular railroad se 


Day or night, rain or shine, 


cuts or open country, 
dependable reception with “Union” LT.C. 


The Frequency Modulated carrier 
currents used in the “Union” I.T.C. 
system are transmitted along the 
track and along line wires paralleling 
the track. Vehicles receive the mod- 
ulated wave inductively. 

“Union” I.T.C. is dependable every- 
where, under all weather and operating 
conditions and in all types of: country. 

Transmission and reception are 
not spoiled by snow, rain, electrical 
storms, sun spots or other meteorol- 


ogical conditions. Neither are they 
impaired by bridges, buildings or other 
structures. You get the same depend- 
able results in a deep cut between 
ore-bearing hills as in open country. 

Dependability, always, everywhere 
—that’s another reason why, for train 
communication, “Union” I.T.C. is 
the answér. 

Full information will be furnished 
without obligation by our nearest 
district office. 


UNION SWITCH & SIGNAL COMPANY 


SWISSVALE 


CHICAGO 


PENNSYLVANIA 


ST. LOUIS SAN FRANCISCO 


in 1893. He was an electrician for the 
Riker Electric Motor Company of Brook- 
lyn, N. Y., and an electrical engineer for 
the Consolidated Gas Company of New 
York before founding his own company, 
the Bliss Electrical Car Lighting Company 
in 1900. When the company was merged 


General 


R. J. Snyper, general foreman, car de- 
partment of the Wheeling & Lake Erie at 
Brewster, Ohio, has been appointed assist- 
ant superintendent, motive power and cars, 
with headquarters at Brewster. 


S. O. RENTSCHLER, mechanical superin- 
tendent of the Missouri Pacific, has been 
appointed assistant chief mechanical officer, 
with headquarters as before at St. Louis, 
Mo. 


JouN WESLEY HAWTHORNE, assistant 
superintendent of motive power of the 
Central of Georgia with headquarters at 
Savannah, Ga., has been appointed super- 
intendent of motive power as noted in the 
January issue. Mr. Hawthorne was born 
on March 29, 1911, at Williamsport, Pa., 
and is a graduate of Purdue University 
(1933) with a B.S.M.E. degree. He then 


" 


John Wesley Hawthorne 


worked at the Watertown, N. Y., plant of 
the New York Air Brake Company from 
July, 1933, until July, 1936, when he was 
transferred to Cleveland, Ohio, as a service 
representative. In 1940 he was granted 
a six months! leave from January through 
June to become acting air-brake instruc- 
tor of the Chesapeake & Ohio at Rich- 
mond, Va. returning to the New York 
Air Brake Company at Cleveland as serv- 
ice representative. Mr. Hawthorne entered 
the service of the Central of Georgia on 
November 1, 1943, as assistant superin- 
tendent of motive power at Savannah. 


J. О. Hit, assistant superintendent, mo- 
tive power and cars of the Wheeling & 
Lake Erie at Brewster, Ohio, has been ap- 
pointed superintendent, motive power and 
cars with headquarters at Brewster. 
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with several others to form the United 
States Lighting & Heating Co., Mr. Bliss 
was appointed chief engineer of the new 
firm and of the U. S. L. Battery Corpora- 
tion. He retired in 1941 but continued to 
act as consulting engineer to the last-named 
firm. 


Personal Mention 


W. C. MansHALL, assistant superintend- 
ent of motive power of the Chicago, Mil- 
waukee, St. Paul & Pacific at Milwaukee, 
Wis., has been appointed assistant superin- 
tendent of motive power in charge of Diesel 
operation, with headquarters at Milwaukee. 


G. E. DunHAM, superintendent, motive 
power and cars of the Wheeling & Lake 
Erie at Brewster, Ohio, has been appointed 
assistant vice-president, reporting to the 
executive vice-president and general man- 
ager, with headquarters at Cleveland, Ohio. 


J. L. Brossarp, division master mechanic, 
of the Chicago, Milwaukee, St. Paul & 
Pacific, at Chicago, has been appointed 
assistant superintendent of motive power, 
with headquarters at Milwaukee, Wis. 


C. L. Dickert, superintendent of motive 
power of the Central of Georgia at Savan- 
nah, Ga., has retired as noted in the Janu- 
ary issue. Mr. Dickert was born in New- 
berry County, S. C., on October 12, 1873, 
and entered railroad service in 1890 as a 
machinist apprentice of the Richmond & 
Danville at Atlanta, Ga. After the Rich- 
mond & Danville merged with the South- 
ern in 1896 he was transferred to the 
Southern shops in Atlanta as a machinist, 
later serving with the Atlanta, Knoxville 
& Northern (now part of the Louisville & 
Nashville) at Blue Ridge, Ga., from 1898 
to 1899. He then became a locomotive 
fireman on the Central of Georgia. Some 
months later he returned to mechanical 


C. L. Dickert 


service as a machinist in the Columbus 


shops, and after working in the Savannah, 


and Macon (Ga.) shops, became erecting- 
shop foreman, machine shop foreman, shop 
superintendent and master mechanic at 
Macon. On July 16, 1923, he was appointed 
superintendent of motive power. 


(Turn to next left-hand page) 


A. P. STEINER, formerly chief engineer 
and superintendent of the Landis Tool 
Company, Waynesboro, Pa., died on Janu 
ary 8. Mr. Steiner had been with the 
Landis Tool Company since 1899 and dur- 
ing the past few years had acted in the 
capacity of consulting engineer. 


E. С. Jones, general foreman of the At- 
lantic Coast Line at Tampa, Fla., has been 
appointed superintendent of motive роже! 
of the Charleston & Western Carolina 
with headquarters at Augusta, Ga. 


M. W. McManow has been appointe 
locomotive appliances inspector of the Nev 
York Central System with headquarters 
New York. 


PauL Victor Garin, who has been ap 
pointed engineer of tests of the Souther 
Pacific at San Francisco, Calif, as notel 
in the December issue, was born on Febru 
ary 28, 1914, at San Francisco. Не isi 
graduate of the University of Californi 


P. V. Garin 


College of Engineering (1935). He entert 
the employ of the Southern Pacific on Di 
cember 1, 1935, as a junior draftsman. H 
became dynamometer car assistant 
March, 1936; draftsman, in May, 1936; ii 
spector, new equipment, in Novemb 
1941; lubrication engineer, in Septemb 
1942; assistant engineer of tests in Apr 
1943, and engineer of tests in August, 1% 


A. G. Horre, assistant to the mechanic 
assistant, chief operating officer, of Û 
Chicago, Milwaukee, St. Paul & Pacif 
has been named assistant chief mechanit 
officer, with headquarters as before at M 
waukee, Wis. This is a change of tit 


Е. W. PEWESTORFF, road foreman of € 
gines of the Chicago & North Western 
Chicago, has been appointed supervisor | 
motor-car equipment with headquarters 
Chicago. 


H. L. FERGUSON, road foreman of engin 
of the Union Pacific, has been appoint 
general mechanical inspector, with hea 
quarters at Cheyenne, Wyo. 


Railway Mechanical Engin 
FEBRUARY, 


Why make your le 


ling $ 
ssenger coon? 


d? Steam, axlo 


рг 


- 
jway Ico Engine ! 


лу Š 
d upon the locomotive 
a 


eled 


Th Waukesha R 


drag or additional lo 
powered, propane fu 
modulated cooling 


" 
of train movemen 


t or cat lo 


| No ice! 


steam conne e 


In 1935, one railroad started operating one coach 
with Waukesha engine-driven equipment... 


And Railway Age in its Sept. 14, 1935 issue carried 
an article about it, headed “Air Conditioning with 
No Locomotive Power Drag”... | 


Or, as one of the early Waukesha advertisements so 
aptly puts it—" Why make your locomotives haul a 
white elephant?...an extra and unnecessary load. 


Steam, axle or electrically driven systems are power 
Parasites.” 


Right! Then... and now! In ten years... and more 
than 25,000,000 miles of operation on famous-name 
tains and twenty-five major American railways in- 
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have TESTED and 
PROVED IT! 
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Independently 


line! No 


cluding the Pullman Company... Waukesha Engine- 
Driven Air Conditioning and Generator Units have 
been tested and proved beyond question! 


There's no parasite load—all the locomotive's horse- 
power, formerly diverted to air-conditioning and elec- 
tric services, is available to pull the train. Waukesha 
engine-driven units completely take over—supply 
modern deluxe air conditioning and lighting on de- 


mand—independent of train movement, weather con- 
ditions or car location. 


Find out how Waukesha can give your trains added 
pay-load, faster schedules, lower operating costs. 
Details sent without obligation. 


REFRIGERATION DIVISION 
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WILLIAM Н. C. CHAPMAN, assistant 
electrical engineer of the Chicago & North 
Western at Chicago, has been appointed 
electrical engineer, with headquarters at 


William H. C. Chapman 


Chicago. Mr. Chapman was born at Ley- 
land, England, on August 26, 1886. He re- 
ceived his higher education at the Salford 
Royal Technical School, Salford, England, 
and held a number of positions in England 
after graduation. In 1910 he came to the 
United States and accepted a position with 
the Commonwealth Edison Company, Chi- 
cago, and later was in the employ of the 
Chicago Bell Telephone Company. Mr. 
Chapman in 1911 became an electrician in 
the service of the North Western at Chi- 
cago, and three years later was appointed 
chief electrician with headquarters at Clin- 
ton, Iowa. In 1916 he became electrical 
inspector, with headquarters at Chicago, and 
in 1927, assistant electrical engineer. 


J. A. ANpnEUCETTI, electrical engineer of 
the Chicago & North Western, at Chicago, 
has been appointed chief electrical engi- 
neer, with headquarters at Chicago. Mr. 
Andreucetti was born at Chicago on May 
1, 1881, and entered railway service in 1901 


J. A. Andreucetti 


in the operating department of the Illinois 
Central. In 1905 he went with the North 
Western as an electrical helper at Chicago. 
subsequently serving as electrician, acting 
foreman on electrical construction, foreman 
on electrical construction and general fore- 
man. In September, 1916, Mr. Andreucetti 


94 А 


was appointed assistant electrical engineer, 
and in May, 1927, electrical engineer. Mr. 
Andreucetti is a past president of the Rail- 
way Electrical Engineers, and present 
retary-treasurer of the Association of Rail- 
way Electrical Engineers, and a former 
secretary of the Electrical section, Mechan- 
ical division, A. A. R. 


M. P. HANNON has been appointed me- 
chanical inspector of the Chicago, Milwau- 
kee, St. Paul & Pacific at Milwaukee, Wis. 


Master Mechanics and 
Road Foremen « 


S. H. KAHLER, master mechanic of the 
Toledo Terminal at Toledo, Ohio, has re- 
signed. 


L. L. ROBINSON, Jr., has been appointed 
master mechanic of the Baltimore & Ohio, 
with headquarters at Glenwood, Pa. 


О. J. ROBINSON, district foreman of the 
Nebraska division of the Union Pacific at 
Council Bluffs, Iowa, has been appointed 
assistant master mechanic, with headquar- 
ters at Council Bluffs. 


К. C. HEMPSTEAD, assistant superintend- 
ent of motive power of the Chicago, Mil- 
waukee, St. Paul & Pacific at Milwaukee, 
Wis., is being relieved of that position at 
his own request and has been appointed di- 
vision master mechanic, with headquarters 
at La Crosse, Wis. 


H. C. Ducan has been appointed master 
mechanic of the Toledo Terminal at Toledo, 
Ohio. Mr. Dugan was formerly general 
foreman of the New York, Chicago & St. 
Louis at Conneaut, Ohio. 


Н. L. CRANE, assistant master mechanic of 
the Union Pacific at Pocatello, Idaho, has 
been appointed master mechanic, with head- 
quarters at Spokane, Wash. 


RALPH LocEMAN, general enginchouse 
foreman of the Chicago Great Western at 
Oelwein, Iowa, has been promoted to mas- 
ter mechanic, with the same headquarters. 


P. C. Branca, general foreman of the 
Southern at Birmingham, Ala., has been 
appointed master mechanic, with head- 
quarters at Ludlow, Ky. 


Car Department 


W. C. Hunt has been appointed assist- 
ant supervisor car repairs, Eastern dis- 
trict, of the Erie, with headquarters at 
Cleveland, Ohio. 


F. J. Larrissey, chief A. A. R. inspector 
of the Erie at Cleveland, Ohio, has been 
appointed chief shop inspector, with head- 
quarters at Cleveland. 


A. V. Nystrom, general car foreman of 
the Chicago, Milwaukee, St. Paul & Pacific 
at Kansas City, Mo., has been appointed 
assistant to the superintendent of the car 
department, with headquarters at Mil- 
waukee, Wis. 


Purchasing and Stores 


WALTER S. GALLOWAY, purchasing agent 
of the Baltimore & Ohio at Baltimore, Md., 


has retired. Mr. Galloway entered railway 
service in June, 1889, as a machinist ap- 
prentice in the employ of the Cincinnati, 
Hamilton & Dayton (now the Baltimore & 
Ohio). After serving suecessively as claim 
clerk, locomotive fireman and rodman in the 
engineering corps of that road, Mr. Gallo- 
way in February, 1900, became inspector of 


material of the B. & O. He became resident | 


inspector at Pittsburgh, Pa., thereafter, and 


served subsequently as assistant engineer 
of tests at Baltimore, enginehouse foreman 
and general foreman at Cumberland, assist- 
ant master mechanic at Mt. Clare (Balti- 
more), and master mechanic at Grafton, 
W. Va. He was appointed assistant to the 
purchasing agent at Baltimore in March, 
1905; purchasing agent for the Allegheny 
region in 1918, and purchasing agent for the 
system in March, 1920. 


Obituary 


HucuH Ronatps, superintendent of mo- 
tive power of the Lehigh & New England 
at Pen Argyl, Pa., died there on December 
20. Mr. Ronalds was 56 years old. He was 
born at Brooklyn, N. Y., on February 22, 
1888. In 1906 he became a locomotive fire- 
man on the Long Island. He entered the 
employ of the Lehigh & New England as 


a fireman on November 18, 1913, and be. 
came a locomotive engineer the following 


May. After serving with the merchant 
marine as a marine engineer from 1918 
to 1922, he returned to the Lehigh & New 
England as a locomotive engineer, and in 
March, 1923, became foreman of engines. 
He was appointed assistant master me- 
chanic on January 1, 1929; master mechanic 
on February 1, 1930, and superintendent of 
motive power on May 20, 1931. 


Т. M. Krexsy, chief mechanical officer of 
the Green Bay & Western, with head- 
quarters at Green Bay, Wis., died, while on 
a hunting trip near Crandon, Wis, on 
November 26. Mr. Kirkby was born at 
Oslo, Norway, on July 4, 1886, and was a 
graduate of the University of Norway, 
Oslo. He entered railway service in 1905 
as a mechanical draftsman in the employ 
of the Chicago, Milwaukee, St. Paul & 
Pacific, subsequently serving as a me 
chanical draftsman on the Duluth & Iro: 
Range (now the Duluth, Missabe & Iron 
Range), from 1911 to 1916. In the latter 
year he returned to the Milwaukee as 4 
mechanical draftsman; two years later be 
came chief draftsman, mechanical depart- 
ment, at Chicago, and in 1922 mechanical 
assistant to the general superintendent. 
In 1926 Mr. Kirkby went with the Missouri- 
Kansas-Texas as mechanical engineer with 
headquarters at Parsons, Kan. On April 
1, 1936, he became mechanical representa- 
tive of the G. B. & W.; five months later, 
superintendent of motive power and equip- 
ment at Green Bay, and one February |, 
1944, chief mechanical officer. 


JOHN FLETCHER, general inspector of the 
Seaboard Air Line at Norfolk, Va., died 
there on November 22. Mr. Fletcher was 
59 years old. 


А. Р. PRENDERGAST, who retired as me- 
chanical superintendent of the Texas & 
Pacific at Dallas, Tex., in 1934, died on 
October 17 at Cameron, W. Va. 
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This locomotive boiler, equipped 
with staybolts made from Byers 
Staybolt Iron, is something you 
might see in the shops of any of 75 
railroads that have used the ma- 
terial. And each installation has 
meant protection of locomotive 
availability, and a substantial sav- 
ing in dollars and cents. 

The dependable service of Byers 
Staybolt Iron that has won this 
widespread acceptance is the di- 
rect result of the method of manu- 
facture. Modern equipment and 
close control permit the duplication 
of physical and metallurgical qual- 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron is duplicated in Byers Forging 
Billets—also at a material saving. They are 
produced in round, square or rectangular 
sections, under ASTM-A-73 and AAR-M-307 
Specifications. 
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ities day to day and year to year. 
All material is twice piled, and all 
slabs run the full length of the pile. 
The total reduction between orig- 
inal blooms and staybolt blanks is 
over 50,000 to 1. Since rolling 
reductions directly affect slag dis- 
tribution, this gives more uniform 
results than are obtained by any 
other means. 

The savings from the use of 
Byers Staybolt Iron also come from 
the method of manufacture, which 
permits quantity production on a 
quality basis. Users have reported 


savings ranging up to 3% cents a 
pound... $65.00 a ton. Multiply 
this by your annual requirements 
. . . and the total is impressive. 

A. M. Byers Company does NOT 
make staybolts, but supplies to your 
shop or your staybolt manufacturer. 
In specifying the material to be 
used in your next staybolt order, 
just say "Byers Staybolt Iron." 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco. 
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ELECTRIC FURNACE ALLOY STEELS * 


OPEN HEARTH ALLOY STEELS 


CARBON STEEL TUBULAR PRODUCTS 


RAILWAY MECHANICAL ENGINEER 


a 


RAILWAY 


MECHANICAL 


ENGINEER 


he Pennsylvania 


seared Turbine 


Tae pioneer direct-driven steam-turbine locomotive, now 
on main-line trials by the Pennsylvania for long-distance 
high-speed passenger and freight service, offers several 
nherent advantages to the industry. Compared to the 
wo cyclinder reciprocating locomotive, the geared turbine 
Inve provides: 20 per cent more power from a given 
xiler; smaller driving wheels and lower center of gravity ; 
inform torque without reciprocating parts, dynamic 
\ugment, and unbalanced forces. The power unit mak- 
ng possible these advantages for the first direct-connected 
iteam-turbine locomotive in this country is the result 
X new and significant engineering advances. For ex- 
imple: (1) the power unit is a completely self-contained 
sembly; (2) а three-point support avoids transmitting 
тате distortion to the gear case; (3) a single small lever 
tontrols both speed and direction of the locomotive; 
(4) hardened and ground double helical gearing is used 
tommercially for the first time; and (5) tooth loading of 
he high-speed pinion is practically double that ordinarily 
used. 

The reciprocating steam locomotive with Stephenson 
valve gear was introduced over a hundred years ago. 
Although it has been vastly improved in detail, its es- 
ential elements—fire-tube boiler, cylinders, valve mech- 
* Assistant engineer manager, Steam Division, Westinghouse Electric & 
Manufacturing Companiy: South Philadelphia, Pa. 


Manager, Transportation Engineeripg, Transportation and Generator 
Division, Westinghouse Electric & Manufacturing Company, East Pitts- 
burgh, 


Locomotive 


By J. S. Newton” 
and 
W. A. Brechti 


The forward turbine develops 
6,900 shaft horsepower and 
drives through double reduc- 
tion gears to quill gears on 
two axles—One-lever control 


anism, and linkages, and driving rods—have suffered 
no fundamental change. Not that many innovations 
have not been tried. Locomotives have been built with 
water-tube boilers, compound engines and poppet valves. 
While some of them have been successful (and have been 
adopted), those that departed radically from the simple 
steam engine have not been adopted, either because they 
did not prove economical or because of mechanical in- 
adequacy. * 
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In 1937, the Pennsylvania became interested in the 
possibility of improving the performance of its stand- 
ard passenger locomotive by replacing the single expan- 
sion reciprocating engines with a geared turbine. After 


two years of study, Westinghouse and Pennsylvania 
engineers were convinced that the performance could be 
greatly improved, and that a good mechanical design 
would result. However, the cost of making modifications 


The slow-speed reversing gear and clutch mounted in the lower half 
of the overhung gear housing 


to existing locomotives would be almost as much as the 
cost of a complete new engine. Therefore, a larger, 
new high speed locomotive was studied. Engineers of 
the Pennsylvania-Baldwin Locomotive Works, and 
Westinghouse completed the designs and late in 1941 
proceeded with the construction of a 6,900 shaft horse- 
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power locomotive for high-speed freight or passenge 
service. This rating was considered the greatest prac 
ticable for a rigid frame four driving-axle unit. . Som 
material was on hand before our entry in the war, bu 
construction was stopped and the design changed to util 
ize non-critical materials. This required a change i 
wheel arrangement from the 4-8-4 to the 6-8-6 type 
Manufacture on a limited scale was again started in th 


The transmission unit with the 

turbines in place — The contact 

surfaces of the hardened and 

ground double helical gearing are 

450 Brinnell—The spur gears be- 

tween the helical gears mesh with 
the axle gear 


second quarter of 1943, and the locomotive delivered | 
the Baldwin Locomotive Works to the Pennsylvania: 
September, 1944. i 


Geared-Turbine Drive 


The Pennsylvania Class, S-2 (6-8-6 wheel arrang 
ment) is a geared-turbine non-condensing steam loc 
motive. It has a conventional-type fire-tube boiler ca 
able of supplying 95,000 Ib. of steam per hour at 3 
Ib. per sq. in. boiler pressure or 285 Ib. per sq. in. boi! 
pressure and 750 deg. F. total temperature to the turbi 
nozzles. With this steam flow, the turbine unit develo 
6,550 hp. at the rail at 70 m.p.h. and less at other spee 


Integral Power Unit Assembly 


The propulsion unit and controls include a forward t! 
bine, a double-reduction gear for each of the two mid 
driving axles, flexible cup-drive elements between ! 
final drive gears and the two middle driving axles 
reverse turbine and gear unit clutched to the single hi; 
speed pinion, a pneumatic steam-admission control w 
overspeed and low-oil-pressure protection, and oil-syst 
auxiliaries including a cooler, magnetic and metal £ 
strainers, two turbine-driven pumps and control vah 

Both turbines are supported from the gear case whi 
in turn, is supported from the main locomotive fra: 
making the power unit a complete assembly in its 
The gear case is supported from the locomotive frame 
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General Dimensions, Weights and Proportions of the 
Pennsylvania 6-8-6 Direct-Drive Steam Turbine Locomotive 


т. 077 et ecc FG eae aa a eRe SNES wee Pak nes Pennsylvania 
Bullet? uie аз shine Жа б рә Pennsylvania-Westinghouse-Baldwin 
Type of locomotive’, SELES AS ак, дула жанык AG 6-8-6 general turbine 
Bold CAB SSSA кеа тан а ea aaa y yr UA e EUST 5-2 
Dii МН uisa dips eue e ilu tihi testet Grade koh Rene КГЗ 1944 
SERVICE: Lees Rena REX DIT ue WEE REST E Passenger and freight 
Tractive force; 1b.: 

ОГИР e ESOS UU AUN S Siete tla ngu 70,500 

Reverse: aN Saas э Oise Ra OR TET EE EOE А 65,000 
Weight on drivers + tractive force; 

Forward- УКСА КЕЛКУ ORE SECS ED OE TMG ONES AM an С С" 3.69 

Backward) Soa ә, AAS OAR wees a sine аа кеа ба а ЫКЫС eae ааа 4.00 
Wheels, driving, diameter outside tires, in...................... 68 
Weights in working order, 1Ь.: 

Ой nis: MERECE EE 260,000 

Oa. front: £rück roo xo ав E Re mers аллан 143,000 

ОНО OES DES pA RIA EITHER whe SE Eo a wae HORE duod 177,000 

Total; engine 25.5.5, лес а eun sie oA VS AA KAP VT 580,000 

TOE ABASA RATE ALA SE Od OUS ES Eee As Б .. 449,400 
Wheel bases, ft.-in. 

ИТИ е cate E aided ayy nodo Panier ет ree v Toe Ve Rie a 19.6 

OSES er re IS CFI INEST BEN TU RAUS TOR NE sod 13-6 
Engine, total" сыл уонус еа e а ee itte Sa pa 53-0 
Engine and. tender; ‘total. OEE SAS tastes he st 108-0 


Turbine characteristics: 
Steam conditions: 


Pressure at turbine inlet, lb. per sq. in. gauge............... 285 

Steam temperature at inlet, deg. F........................ 750 

Back pressure at turbine exhaust lb. per sq. in. gauge...... 15 
Ahead turbine: 

Nominal rated. capacity, hb. «iere meter >а e 6,900 

Maximum turbine operating speed, r.p.m............. POLES 9.000 

Overspeed governor controlling speed, r.p.m............ .... 10,000 
Reverse turbine: 

Nominal’ rated’ capacity, hp... TS RIOTS ARONA ETS 1,500 

Maximum turbine operating speed, r.p.m. .................. 8,300 

Overspeed governor controlling speed, r.p.m. ............... 9,100 
Main reduction gear: 

High-speed ано, у... Mo E Ea a ee RESI SERIO 31 :160 

Low-speed тано oy кас КАЛ е Ме йрке O rune e eri 31-2111 

Total: reduction. 2152s 5:50 so уйын тик ККА ЫЕ gig 18.5 :1 

Boiler: 
Туре „гаса ы ыныр ка МЕН аа» sara a FARE SÎ Modified Belpaire 
SIR рае Di DRE MOL I vos oo vin бизе жыйы ы без SY 10 
Diameter, largest outside, in... 102 
Firebox length; 005: Sats ит reor ERES Ea actus sagan aos 180 
Firebox: width, iü- De: Б. денели setae Neat tate esa Ende 96 
Combustion chamber length, in. esas SRE a эз 120 
Tubes, number and diameter, in.............. a a RASER alas 49-2% 
Flues, number and diameter, in................. neces eee кейн 235-3% 
Length over tube sheets, #{.-їп............................... 18-0 
Net gas area through tubes and flues, sq. ft................ 41° 
Fl ал ее урза t Кага EELS AE ALKALIS Bituminous 
| Се Өгей йй. Е е cps pas asin берега кышк кале ale hr 120 
| Heating surfaces, sq. ft.: 
Firebox and comb. chamber .............6-.seeeeeeeceeeeeee 530 
Cisealators' (6) esee etae rre hers a ми era S EG as IA Bate ere 84 
Tue qnd. BUM вааз SR C wate toes EOS 4,378 
Braporative,. total. «oos E ens nies; ques relata; de Ais 4,992 
Sipetheater Лаз cesso dat pine ss aay PESAR 2,050 
ined evaporative and superheater ....................... 7,042 

Tender: 

ler LAGMELET 5 BEL. spas ea apr Fila a banais 18,000 
Feel capacity, fone: DE aE AEE SIUS ФЗ 37% 


The transmission unit mounted on 

the two geared axles—The front is 

it the left—The clutch plate for 

the reverse drive is shown on the 

right of the gear case—This unit 

% supported on the locomotive 
frames 


Mechani 
ane, e cal Engineer 


The forward turbine has an initial Curtiss stage (at the left) and five 
full-admission reaction stages—Cam-operated air valves control the 
steam to each of four nozzle groups—These valves operate in sequence 


Overhung on an extension of the reverse-gear pinion shaft, the re- 
versing turbine consists of a single Curtiss stage of 1,500 hp. capacity 


97 


вәјхе 943 Sujddojp zwiad оз рәлошәз әд ue» рие Sduins jo se joe 9s?» SY} jo suon2as зәмо| әј —Se9uiqina wees pue ose» se528 әчү 


eohanical Engineer 
Rallway Moonen RCH, 1945 


әлүод Uy \!0 
Бшыюәв woss шоо 110 


4404037 рио зәцаашщ лоиләлос puo /. oy uroJQ 110 
"Bag ysnayy Bug гом оу 110 
ооилалоо peedsae^o 
SHORTS TU euiqun] роәцу шолу по d'H 


8 P$ od aem. 


-& е 


= - skoudsg puo 
| 490eux3 — sug 1 sBuisoag оош o4 110 
“auigany posuy > ЈәрицАо Jij v ON +9141 
== ON +3101 skouds рир 
sBuiuvag 04 10 


эшдәпу роәҷу 
Aez- ET 


зби 


aay 


toon 


А m = 1 
= pum 


SE Sal ee 9 1 
ا‎ B eee ke 
5) | | e" Roads puo sBuisoag 04 10 


ra 
“qan ‘nej wou} позн | ҷоно OF HO d'H 


зоиләлос) paadsJeAQ | 


$snouxi*3 Or Won) OF 21у 1044905 


үгүшү WOES 
әшід2п] ISAY 


exor 491104 


98 


three points (two at one end of the case and one at the 
opposite end) in such a manner that distortion of the 
locomotive frame is not transmitted to the gear case. 

The forward turbine is of the impulse type and con- 
sists of a Curtiss stage followed by five full admission 
Rateau stages. Although especially designed to meet 
the severe temperature and load changes found in railway 
practice, it is similar to the high-pressure units of cross- 
compound marine plants. At 100 m.p.h. of the locomotive 
the turbine speed is approximately 9,000 r.p.m. It is con- 
nected to the high-speed pinion at the reverse-turbine 
side of the unit, a quill shaft extending through the 
pinion, Steam enters the turbine through four 3-in. pipes, 
each pipe being connected to a nozzle group covering 
approximately 25 per cent of the peripheral area of the 
Curtiss stage blading. Each inlet pipe is connected to 
a throttle valve and steam header located at the top of 
the smokebox. There are four cam-operated valves for 
control of steam to the forward turbine, each valve con- 
trolling the flow of steam to one of the four inlet pipes. 
The cams are arranged to open the valves in sequence. 
Close regulation of locomotive power and speed are 
obtained by opening each valve in small increments. 

The reverse turbine is a single Curtiss stage, overhung 
on an extension of the reverse-gear pinion shaft. Steam 
is admitted to nozzles in both the base and cover of the 
reverse turbine cylinder through a single inlet pipe, con- 
nected to the reverse throttle valve, also cam-operated, 
and located adjacent to the forward turbine valves. The 
maximum locomotive speed in reverse is 22 m.p.h., at 
which speed the turbine develops 1,500 hp. at approxi- 
mately 8,300 r.p.m. 

The maximum starting tractive force in reverse is 
65,000 Ib., or 25 per cent adhesion. This is made possible 
with the small reverse turbine and only a third of the 
steam flow of the forward turbine by the addition of 
the reverse gear which multiplies the torque of the re- 
verse turbine by four at the high-speed pinion. 

Power in reverse is transmitted to the main-gear 
high-speed pinion through a hydraulically actuated posi- 
"we engagement clutch. The forward turbine is solidly 
connected to the high-speed pinion, but the reverse 
turbine is engaged with this pinion only during operation 
In reverse. Engagement or disengagement of the clutch 
when the locomotive is moving is prevented by a “zero 
speed” interlock in the pneumatic control circuit. The 
reverse turbine, the reverse gear and the movable clutch 
half are shown in two of the illustrations. 


Single Lever Control 


One lever at the right of the cab is used to control 
speed as well as direction of the locomotive. The com- 
plete motion of the lever is the same as that in shifting 
me's private automobile from “low” gear to “intermed- 
ше” The neutral position of the gear shift is the 
vf" position for the locomotive. Moving into "inter- 
mediate” controls the steam flow to the forward turbine; 
moving into “low gear"engages the clutch and controls 
he flow of steam to the reverse turbine. The control 
consists of a forward pneudyne (an air-relay-controlled 
Pneumatic cylinder) located on the engineman's side of 
the locomotive, a reverse pneudyne on the fireman's side 
ûi the locomotive, overspeed and low-oil-pressure-pro- 
‘ection valves and а zero-speed interlock. The pneudynes, 
"rough a rack and pinion forward and a lever in reverse, 
tate the throttle-valve cam shafts and thereby control 
‘team flow to the turbines. If either turbine over speeds 
10 mp.h. forward, 25 m.p.h. in reverse) or if the 
lubricating oil pressure falls below 5 Ib. per sq. in., the 


taney, Meghanteal Engineer 
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protection valve operates to close either throttle by 
exhausting the control air to atmosphere. The control 
was supplied by the Westinghouse Air Brake Company. 


Unusual Gearing 


The main gear is a double-reduction unit designed to 
transmit power to the No. 2 and No. 3 driving axles from 
a single high-speed pinion. Transmission of equal 
torques to each of the driving wheels is assured by side 
rods connecting the four driving wheels on each side. 
The gear is of the nested type with two double helical 
high-speed gears, two low-speed spur pinions, two low- 
speed spur gears, and two cup-drive elements all housed 
in an enclosed fabricated steel gear case. The high-speed 
pinion and the second reduction gearing is hardened and 
ground. This is the first commercial application of hard- 
ened and ground double helical gearing. The tooth load- 
ing and contact hardness (450 Brinnell) of the high- 
speed pinion are more than twice the values commonly 
used. The first reduction gears are hobbed from material 
also nearly twice the hardness commonly used. 

The development of a method of grinding double helical 
gearing with the extreme accuracy required is the first 


The main elements of the drive are a spider which is pressed and 

keyed on the axle, a quill which houses the axle with approximately 

174 in. radial clearance, and the spring-cup assemblies eight of which 
are mounted around the inner diameter of the gear 


The driving axle and spider—The arms of the spider are faced with 
Stellite plates 
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major advance in this type of gearing since the first gear 
was built by George Westinghouse in 1909. Grinding 
is effected with a flat wheel in combination with a novel 
grinding rig designed and developed by the Westing- 


house Steam Division. Although materials of the usual - 


hardness might operate satisfactorily in an application of 
this kind, an additional factor of safety is introduced 
by the use of the harder, stronger gear-tooth material. 
Further development and use of this new grinding 
technique may make possible real savings in the weight 
and space of double helical gearing for many high-speed 
high-power turbine drives. 

earings for the high-speed pinion and the high-speed 
gears are tin base babbitt lined. Clearance greater than 
usual are required for the high-speed pinion bearings be- 
cause of their high rubbing velocity. The high-speed 
gear bearings are novel in that they rotate with the 
pinion and gear, being fitted into the hollow-bored low- 
speed pinions on which the first reduction gear wheels 
are shrunk. The bearings rotate upon trunnions which 
center the second reduction pinions. The low-speed 
gear bearings are of the anti-friction-type duplicate of 


those furnished as quill bearings for electric locomotives. 


Split Gear Case 


The gear case is split into four pieces. The center 
section is the principal structural member to which both 
the forward turbine and the reverse turbine and gear 
assembly are bolted. The upper section forms a cover 
for the high-speed gearing and contributes to the cross- 
wise stiffness of the case. The two lower sections re- 
movable to permit dropping the axles are lubricating- 
oil sumps as well as enclosures for the low-speed gearing 
and the cup-drive assemblies. 


Cup-Drive Used 

` Since the complete propulsion unit is supported from 
the spring-borne locomotive frame the second and third 
driving axles must be permitted to move up and down 
with respect to the low-speed gears which surround them 
as the locomotive moves over the rails. This vertical 
motion of each driven axle must take place while it is 
turned by its gear. The cup drive which permits this 
motion is really a misalignment ‘coupling between the 
low-speed gear and the locomotive axle. This develop- 
ment is used on most main-line electric locomotives, and 
while the Class S-2 cup drive is the same in principle as 
the drives used on electric locomotives, it bears little 
resemblance physically. 

On electric locomotives, the traction motors occupy 
almost the entire space between the wheels, the main 
locomotive frames and journal bearings being outside the 
wheels. The cup-drive assemblies are usually mounted 
in the plane of the driving wheels. On steam-turbine 
locomotives with side rods it is necessary that the loco- 
motive main frame and the cup drive be between the 
wheels. ` 

The Class S-2 cup drives occupy the centers of the 
low-speed gears and are on the longitudinal centerline 
of the locomotive. They are compact assemblies, as is 
shown by the photograph taken with the enclosing cover 
removed. The "quill" becomes two short seats on the 
gear center for roller bearings which are carried in the 
main gear case. There are two rows of cup assemblies, 
with eight in each row. Since the quill cannot extend 
to the driving wheels, as in the case of the electric loco- 
motives, a drive spider is pressed on the locomotive axle, 
at its center, and tne gear torque is transmitted by the 
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eight spring-cup assemblies to the arms of this spider. 

Two major departures were made from conventional 
cup-drive design to enable the Class S-2 drives to with- 
stand the heavy duty imposed on them by having to 
transmit power to all four axles. 

The cups are made in two pieces, with selí-aligning 
inserts which distribute the spring loads over relatively 
large areas of contact with the drive spider arms. The 
whole drive is enclosed by oil-tight cover plates so that 
the entire mechanism is kept clean and well-lubricated 
with a bath of heavy extreme-pressure lubricant. | 

The cup drives, in addition to permitting the up-and- 
down motion of the driving axles, are torsionally flexible. 
This protects the gearing and turbines from shock loads. 
It would also mean that, if the driving wheels on one of 
the two geared axles were larger than those on the other, 
that axle would tend to “hog” the load. To prevent this, 
and to force an equal division of power flow to each 
of the geared axles, side rods have been provided be- 
tween No. 2 and No. 3 driving axles. All side rods on 
this locomotive are fully balanced, so that the dynamic 
augment inherent in reciprocating locomotives is elim- 
inated. 


Lubrication 


All turbine and gear bearings and the gear teeth are 
lubricated with the same oil, a high-grade turbine oil hav- 
ing a viscosity of 500 sec. Saybolt Universal at 100 deg. 
F. The system contains approximately 150 gallons, and 
the entire quantity is recirculated by one of two small 
turbine-driven Gould centrifugal pumps. One pump 15 
for normal duty and the second one is an emergency 
standby. Oil is pumped from the gear case through a 
magnetic strainer and oil filter to a surface-type oil 
cooler, cooled by boiler feedwater, and then to a distribut- - 
ing manifold equipped with a steam-heating coil before 
being piped to the bearings and gear sprays. 

A regulator maintains a constant oil pressure of 15 Ib. 
per sq. in. on the bearings and sprays. The pump.dis- 
charge pressure is 60 Ib. per sq. in., high-pressure oil 
being required for the hydraulic cylinder which is used 
to engage the reverse clutch. 


A Look Back and Ahead 


The basic engineering ideas in the S-2 locomotives are 
the result of many years of study and development. Tur- 
bines have been applied abroad to steam locomotives. 
Some turbine locomotives have been successful and a few 
are still in service in Europe. Probably the most suc- 
cessful one is the 2,000-hp. non-condensing engine of the 
London, Midland & Scottish, placed in service in 1933. 
Since that time it has operated in express service be- 
tween London and Glasgow over the same route as such 
famous trains as the Coronation Scot. The performance 
of this locomotive has been creditable. However, its 
power is insufficient to make it economically competitive 
with the efficient compound reciprocating locomotives 
used on the L. M. S. Locomotives for railroads in the 
United States require two or three times the power of 
those used in England, and American railroads use the 
less efficient but simpler and more reliable single-expan- 
sion engine. These factors make the turbine locomotive 
more attractive here than in England. | 

The Pennsylvania Class S-2 locomotive has been under- 
going tests on the railroad in both passenger and freight 
service. Continued operation in revenue service is con- 
templated to prove fully the mechanical adequacy of the 
design. 


Railway Mechanical Engineer 
MARCH, 1945 


Diesel Electrical Repairs 


T: was already been pointed out that for various reasons 
maintenance programs and facilities for Diesel-electric 
locomotives in respect to Diesel engines and mechanical 
parts lagged a number of years behind the actual appli- 
cation of such locomotives to service. Probably due to 
the fact that electrical equipment has the inherent ability 
to keep going under such conditions quite a way beyond 
the economic limit for deferred maintenance, it was about 
the last to receive serious consideration in the way of 
programmed attention and the requisite facilities. Under 
te impetus of the wartime expansion in the use of Diesel- 
electric motive power, intensive study was given the 
matter of electrical repairs. It is, of course, true that 
some railroads have already installed the necessary facil- 
ities and a fortunate few (as previously mentioned) were 
already equipped for maintaining electric locomotives or 
multiple-unit equipment or both and thus could take on 
uel work on Diesel-electric locomotives without 
elay. 

There is the further fact that even had all the necessary 
facilities been generally available from the start, the meth- 
ods to be used in the maintenance of the electrical equip- 
ment had in a number of important respects to be de- 
veloped as dictated by service experience. This was 
particularly true in the case of Diesel-electric road loco- 
motives. For example, who could predict what repair 
procedures would have to be adopted for traction motors 
and at what intervals when the motors were first used in 
high speed, streamlined train service? As a matter of 
fact, the design of these motors itself was by no means in 
fnal form at this stage. Hence the two basic factors 
necessary for estimating maintenance requirements— 
the service of the equipment and its design—were both 
uncertain, ` 

With millions of miles of service already accomplished 
and designs more or less stabilized today, however, the 
maintenance pattern has begun to take definite shape as 
illustrated by the following general comments applying 
fo various major items of the electrical equipment, the 
treatment of which at shoppings is presumed to be along 
Ines similar to those assumed for Diesel engines and 
ixomotive mechanical parts. | 


The Main and Auxiliary Generators 
and Exciters 


Being directly connected to the Diesel engines and 
therefore located in the hoods or engine compartments, 
taction generators are subject to dust and dirt, oil fumes 
“© smoke and relatively high ambient and cooling air 
temperatures. Depending on margin of design and load 

'or of the service, they may also be subject, to high 
‘mperatures resulting from electrieal loading. Having 
customarily a single outboard bearing, mechanical con- 
ditions may also be severe. Being directly connected to 
the Prime movers in locomotives, a main generator failure 
Sin itself serious since in the case of a single-power- 
Plant locomotive it ties up the entire locomotive and in 
the case of multiple-power-plant locomotives it will cause 
a least a substantial reduction in capacity, and it may 
Prolve the engine itself in serious damage. Under these 


кхтета! mechanical superintendent, New York, New Haven & Hartford, 
ew Haven, Conn. 


Rai 
mane, алса! Engineer 


By P. H. Hatch* 


An outline of the facilities 
required for the maintenance 
of the electrical equipment 
of Diesel-electric locomotives 
and the methods that are used 
—tThis completes a series of 
three articles the first of which 
appeared in the January issue 


conditions the only answer to satisfactory main generator 
performance is close attention in service and adequate 
maintenance at shopping times. 

The amount of such maintenance work which should 
be done at one time varies between switching and road 
locomotives and in both cases depends also on the sever- 
ity of service. Particularly in the case of switching- 
locomotive main generators, a program of thorough 
cleaning of armature and field, painting of armature 
string band, checking of field-coil and brush-holder con- 
nections with necessary retaping and painting, detailed 
inspection of brush holders and brushes with necessary 
repairs or replacements, general inspection of commu- 
tator, checking of bus bars or leads and testing can be 
adopted to alternate with a heavier program. All of 
this is work which can be done without removing the 
generator from the engine. 

The heavier program requires removal of the generator 
from the engine and its complete dismantling. The prin- 
cipal purpose is to turn the commutator, inspect, clean 
and repack the roller bearings, examine the bearing 
housing in the end frame and thoroughly clean both 
armature and field windings by wiping or the use of a 
suitable solvent, using compressed air with care and being 
sure to remove all traces of solvent, dipping and baking 


` armature and field as necessary and rebanding the arma- 


ture. This constitutes a medium-heavy-repair job and is 
usually done when the commutator requires turning. It, 
of course, includes the work done in connection with the 
lighter, intermediate class of repairs. 

It is possible to avoid dismantling the generator by 
turning or grinding the commutator in place. While in 
many cases this is standard practice, it is believed that 
more accurate and uniform results can be obtained by 
turning and polishing in a lathe, thus conserving com- 
mutator material and prolonging its life. This method, 
while admittedly taking longer and being more costly, 
affords the further advantages of being able to check the 
main bearing and to clean insulation thoroughly and dip 
and bake if required. 

Regarding the latter, it is considered better practice to 
dip and bake only if the condition of the insulation re- 
quires this treatment, otherwise resorting to cleaning and 
possibly a light spray coating of insulating varnish (or, 
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in the case of the armature, a “rolling” in such varnish) 
only. Needless dipping and baking adds useless mate- 
rial to the windings which will decrease heat transfer and 
reduce the area of ventilating air passages. As to how 
to determine whether dipping and baking is required, 
usually detailed inspection by an experienced man in con- 
garton with megger readings is all that needs to be 
one. 


In the case of generators in road locomotives, the. 


intermediate lighter program of repairs will usually be 
omitted in favor of the heavier program which will be 
required more frequently than in the case of switching- 
locomotive generators because of more continuous heavy 
duty. Thus, at certain intervals determined by com- 
mutator conditions or other considerations, the generators 
wil be given repairs in accordance with the heavier 
program described. 

Completé rewinding of generators, renewal of com- 
mutators, etc., in the absence of fires, major insulation 
failures, bad flashovers or mechanical damage will be a 
long-term necessity, assuming proper and adequate de- 
sign in the first place. What this long-term period will 
actually turn out to be is at present more or less in- 
determinate. 


One of the most controversial subjects in connection 
with electrical repairs is high-potential testing of insula- 
tion dielectric strength to ground and this problem is very 
much present in connection with the maintenance of main 
generators on Diesel-electric locomotives. Under the 
effects of heat, dirt or moisture, or a combination of 
these, strength of insulation deteriorates in service and 
it becomes a two-fold problem in any repair program. 
One part of this problem is testing before repairs are 
made to determine if any special work is necessary or if 
there are any weaknesses present, and the other part is 
testing after repairs to make sure the generator is in 
suitable condition for the normal period of service before 
the next shop attention. The ultimate solution is usually 
based on the manufacturer’s experience and recommenda- 
tions modified by the railroad’s own experience and 
service results. It goes without saying that it is uneco- 
nomical to break down insulation needlessly and it is 
equally uneconomical not to determine as far as pos- 
sible by test the condition of the insulation before release 
from repairs. In this connection, it may be found of 
material assistance in working out a scale of test high- 
potential values to use to base them on preliminary in- 
sulation resistance values determined by megger readings. 
Thus any machine or winding not having the prerequi- 
site insulation resistance would not be subjected to a high 
potential test voltage which in all probability could be 
expected to break it down. 

Before leaving the subject of testing, mention should 
be made of high-frequency testing to determine the 
strength of insulation between turns, which is especially 
useful when applied to apparatus which has been rewound. 

Auxiliary generators are low voltage machines either 
directly connected to the main generator or belt driven 
from the Diesel engine or its auxiliaries. By means of 
voltage regulators their voltage is held constant over a 
wide range of engine speeds. While in a number of 
earlier switching locomotives they were called upon to 
furnish all locomotive power, including that for radiator 
fan motors, air compressor or compressors, traction- 
motor blowers, battery charging, control, excitation and 
miscellaneous small motors, in later designs of both road 
and switching locomotives they furnish power only for 
battery charging, control, and miscellaneous small mo- 
tors and their size has, therefore, been correspondingly 
reduced. 
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Auxiliary generators require the same kind of repairs 
as already described for main generators, but being of 
small capacity and low voltage, such repairs are needed 
only at extended intervals and they can usually be taken 
care of in connection with the occasional repairs of the 
heavier type to main generators, 

With the exception of a series winding carrying main 
generator armature current (if used) exciters are also 
low voltage machines of small capacity. They are usually 
belt driven from the Diesel engine or its auxiliaries and 
the same general repair considerations apply as for aux- 
iliary generators. 


Motors — Traction and Other 


With few exceptions, traction motors are axle and 
truck mounted and the drive to the axle is by means of 
a single pinion and gear enclosed in a gear case. Spring 
support on the truck-frame cross member or center- 
plate assembly is usually provided for the motor nose, 
and the opposite side of the motor frame includes two 
housings for bearings which rest on journals on the axle 
between the gear and the opposite wheel. Usually the 
motors are force ventilated through ducts in the body 
and truck center plate assemblies. 

From these facts certain conditions are immediately 
apparent. Traction motors are only half spring sup- 
ported and are therefore subject to a combination of 
direct and spring damped blows. They are exposed to 
all of the heat and dust of the roadway or yard at vari- 
ous times and to snow or moisture at other times. In 
accordance with present design arrangements, cooling 
air is usually taken from the hood or engine compartment 
and hence may include dust and dirt, oil fumes or smoke 
and may also have a relatively high temperature to start 
with. It can thus be seen that if the locomotive—either 
switching or road type—is to be operated at its full rated 
capacity for any length of time under these conditions, 
design of traction motors must be adequate in the be- 
ginning and maintenance must be adequate thereafter if 
satisfactory service is to be obtained. i 

While it is necessary to recognize a distinction between 
traction motors used in switching locomotives and those 
used in road locomotives this tends to involve differen! 
periods or time intervals rather than maintenance pro 
cedures. For example, the work done by a traction moto 
in a road locomotive is many. times that done by a sim: 
lar motor in a switching locomotive over a given period 
and hence more frequent and active attention is required 
The kind of repair attention, however, is generally simila: 
and will be discussed here. 

Probably the three most important factors governin; 
traction-motor repairs from the standpoint of either tim: 
intervals or type of repairs required are cleanliness 
roller bearings and commutators. Any service factot 
therefore, which affects any one or all of these items wil 
affect the entire maintenance picture for motors in tha 
service. Conversely, the maintenance program must tak 
these three factors into account and prevent troubl 
which might develop from any or all of them. р 

Traction-motor repairs, therefore (as distinguishe 
from current routine attention and eliminating such long 
term items as complete rewinding, renewal of commuta 
tors, etc.), will be along the following lines: | 

On removal from the trucks the motors must be dis 
mantled for detailed examination of commutator, arma 
ture winding, field windings, brushholders, connection 
leads and armature roller bearings and their housing 
All oil and dirt must be removed by wiping or by 
use of a suitable solvent, using compressed air with cart 
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and being sure to remove all traces of solvent. Restore 
commutator surface, preferably by grinding; dip and 
bake both field and armature as necessary and reband 
the latter. Inspect brushholders and make necessary re- 
pairs and check over all connections and leads, cleaning 
them as required. Examine armature roller bearings and 
dean and repack. Оп completion of repairs and prior to 
reassembly, the armature should be dynamically bal- 
aned if the motor is of the modern, high-speed type 
and used in road service. Axle bearings should be in- 
spected and rebabbitted or renewed. | 

In the foregoing it is, of course, understood that if a 
motor has sleeve armature bearings these should be re- 
newed or rebabbitted as required, and the armature-shaft 
bearing surfaces should be checked. 


The same comments apply to dipping and baking of | 


traction-motor windings as for similar main-generator 
parts, also the same considerations apply to dielectric 
testing before repairs and after repairs are completed. 
Regarding commutator grinding, methods have been de- 
veloped for doing this with the motors in place in the 
locomotive. While this may serve as an emergency 
means for restoring commutator surfaces in service with- 
out having to remove and dismantle the motors, it is not 
recommended as a shopping procedure. 

When a traction motor has gone through repairs of the 

type just described, some railroads prefer to run them 
light at reduced voltage before installation in trucks for 
the purpose of checking operation and to detect any in- 
cipient bearing trouble. 
_ Inthe case of locomotives with electrically driven aux- 
Шапеѕ, the radiator-fan motors, air-compressor motors 
and traction blower motors should receive the same gen- 
eral type of attention as described for auxiliary generators 
and exciters, the intervals at which such attention is 
given varying with the service the locomotive is in. 

Fuel-transfer-pump motors, water-transfer-pump mo- 
tors, motor-generator sets, steam-generator main motors, 
ttc, should be removed for reconditioning, or should be 
replaced with reconditioned units at the shopping times 
of these units. | 


Control Equipment 


_ Reversers should be removed for dismantling, clean- 
ing, lubrication, and repairs. Piston packing should be 
renewed, pinions and racks examined for wear and mag- 
net valves cleaned and tested. Contact segments should 
be renewed or built up and re-machined. Stationary con- 
tacts, shunts and springs should be inspected for over- 
heating or wear and replaced as necessary. Contact 
tension should be checked and adjusted and interlocks 
inspected, 

Contactors should likewise be removed for disman- 
ling, cleaning and repairs. Tips should be dressed up 
ot renewed, arc chutes should be repaired or replaced 
and interlocks inspected. Ifisulators should be cleaned 
ad moving parts checked for wear. If of the electro- 
pneumatic type, piston packing should be renewed, cyl- 
"er walls lubricated, and magnet valves cleaned and 
tested. If of the electro-magnetic type, the operating coil 
and its connections should be inspected. : 

3o many important locomotive functions depend on 
‘ays and regulators that it is good practice to remove 
them for thorough inspection and repairs, afterward ad- 
Jisting them on a bench or test panel for proper pick-up 
and drop-out values of current or voltage in the case of 
relays or for holding the correct range of voltage in the 
case of voltage regulators. 

Voltmeters, ammeters or load indicators should be re- 
moved for steaming, testing and calibration. This should 
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apply also to engine or locomotive speed indicators of 
either the mechanical or electrical types. 

Master controllers, push buttons, knife switches, etc., 
can be inspected and necessary repairs made on them 
without removal from the locomotive. Contact fingers 
and contact surfaces should be checked and necessary 
repairs or replacements made. The mechanical portions 
of the master controller, including the automatic safety 
feature, if used, should be inspected for wear and re- 
conditioned if necessary. 

Resistors should be inspected in place in the locomo- 
tive. Such inspection should include checking for over- 
heating, poor connections or broken elements. . 

It is extremely important that cables and wiring be 
thoroughly inspected whenever a suitable opportunity 
presents itself in order to keep them free of collections 
of oil, grease and dirt and to repair insulation defects as 
they occur. This includes insulated bus bars as well as 
cobbs and wires and it applies of course to exposed 
sections and not to cables or wires in conduit. In the 
latter case reliance as to condition must be placed in the 
results of megger and high potential tests. Cleaning 
should be done by wiping with rags or the use of a 
suitable solvent; if a solvent is used, as mentioned in 
connection with repairs to main generators and traction 
motors, all traces must be removed. When the cleaning 
is completed, it is good practice to paint accessible sec- 
tions, particularly those exposed to dirt, with a good 
grade of insulating paint which if possible should add to 
the moisture resisting and flame retarding properties of 
the insulation. 

If any section of cobbs or wiring is found to have 
deteriorated excessively due to heat, it would be wise to 
consider relocating to reduce such exposure, as heat is 
one of the principal enemies of insulation. 

Train-control or cab-signal equipment (electrical por- 
tion) will require general and specialized attention in 
accordance with the manufacturer's and individual rail- 
road's requirements for electrical equipment of the type 
involved which is generally'in a different category from 
other locomotive electrical equipment. 


Conclusion 


From the discussion of repair facilities for making 
mechanical and electrical repairs for Diesel-electric loco- 
motives in this and the preceding two chapters it is ap- 
parent, in the first place, that a few items of heavy 
equipment conventionally used for railroad motive power 
are required, supplemented by a greater number of spe- 
cialized smaller tools. It is apparent, in the second 
place, that the difference between a Diesel-electric shop 
equipped for running repairs and one equipped for re- 
pairs of a heavier or more extensive nature 1s principally 
one of degree and that a running repair headquarters 
can readily be designed to be expanded for heavier and 
more general repairs with a reasonable addition of tools 
and equipment. This is particularly true if manufac- 
turer's "repair and return" facilities or their district 
service depots are utilized for the larger items of equip- 
ment. It is apparent, in the third place, that Diesel- 
electric locomotives by their construction and arrange- 
ment as an assembly of separate, integral parts lend 
themselves readily to a system of expedited, economical 
maintenance. And finally, given suitable and adequate 
design of locomotives and parts, it is apparent that the 
combination of preventive attention, proper facilities and 
correct methods can entirely remove maintenance as an 
unsolved problem in the use of Diesel-electric motive 
power. 
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OVER THE HILL WITH 
А DIESEL 


By Walt Wyre 
Part II 


Ме» Sparks watched the smoke of the passenger train 
fade into the distance and felt very much alone. The 
big 5400 horsepower Diesel was very silent. Every 
engine was dead. Аз long as Sam Wallace from the 
factory had been along, shooting troubles had seemed 
simple, but working alone made the job seem formidable. 

Sparks looked at his watch—12:50. The locomotive 
was called for 1:35. The crew would be on it in thirty 
minutes or less. Sparks took a long breath and remem- 
bered what Wallace had reminded—don’t ever get in a 
rush or panicky. Having thus bolstered his morale, 
Sparks began to do a little reasoning with himself. The 
alarm bells weren’t ringing. Must be a blown fuse, he 
thought. He tested control circuit fuses in each unit 
and before he had finished testing them knew he was on 
the wrong track, because if one of them had been blown 
it would only affect that unit. Perhaps the control fuse 
at the switch in the cab was blown occurred to him. He 
tested that. It was O. K. After Sparks had replaced 
the fuse he sat down in the engineer’s seat to think a 
moment. While sitting there he noticed the control 
switches, fuel pump switch closed; control switch closed ; 
generator field switch open. That was as it should be. 
Of course it would be necessary to close the generator 
field switch before the locomotive would operate. His 
foot had been on the “dead man” control pedal. He 
rose to look in the engine rooms again. When he did 
he lifted his foot. 

Sparks was opening the engine room door when he 
realized tbat there had been no whistle when he lifted 
his foot from the dead man control pedal. 'Then he was 
glad Wallace had not seen him. Any one should have 
known that the "dead man" had operated, which caused 
pneumatic control (P C) switch to open, stopping the 
fuel pumps, which caused the engines to die as they ran 
out of fuel. 

The resulting opening of the control circuit was the 
reason the bells didn't ring as they had that morning 
when the overload trip operated and killed one of the 
engines. 

Sparks set the air, then reset the P C switch and 
started the engines. He had the last one running and 
on the line when the engineer arrived. He then checked 
fuel, lube oil, and water. All were O. K. 


By corncmence, both the engineer and fireman were 
named Jones and not related. The fireman’s first name 
was Frank, the engineer’s was Earl. “Are you from 
the Diesel factory?” the engineer asked Sparks. 

“Hell, no!" Sparks answered quickly. “I’m just a 
dumb electrician from Plainville. Have you had much 
experience on Diesels?” 
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“Very little on passenger and none on freights,” the 
hogger grinned, “but I guess we'll get up the hill all 
right, and I know we can go down the other side. Guess 
our train is ready, the brakeman is giving me a back-up 
signal.” 

"If you'll show me about the shutters and fans,” the 
fireman cut in, "I'll get them set." 

“Good Lord!” Sparks groaned under his breath, “that 
makes our ignorance unanimous.” : 

The engineer backed on to the train, the air was 
tested, and they were all set to go. The conductor came 
up carrying a sheaf of orders. 

“How many buggies have we got?" the engineer asked. 

“Sixty-nine,” the conductor consulted a slip of paper, 
“thirty-one hundred and seventeen tons. Do you think 
you can make it with the 2842 helping ?" 

“Don’t know,” the engineer shoved the reversing lever 
into forward position, “but we can try.” 

The first twenty miles out of Sanford on the Moun- 
tain Division is not steep, then at Mountain View It 
takes off with a two per cent grade; twelve miles further 
the tunnels start, twenty-six of them including the big 
tunnel at the top over three miles long and up hill all 
the way. P 

Leaving Sanford, Sparks went through the engine 
rooms with the fireman and showed him about opening 
and closing the shutters. Wallace had instructed the 
previous fireman to leave both fans in and all shutters 
closed while the locomotive was standing. It had cooled 
off considerably from the time the engines died and 
Sparks came up, but was still warm enough for mod- 
erate work as it would be doing getting out of the yard. 

“Never having been over the hill on a Diesel before, 
I can't say how the shutters should be," Sparks told the 
fireman, “but my idea is starting out about two shutters 
should be open, then when we hit the heavy grade at 
Mountain View I expect you will need to open another. 
It may take all four shutters open going up the hill. You 
can watch ; if the engines start warming up, open shutters 
just a little at the time and the other way around ! 
they start running too cool. One hundred and sixty-five 
is correct, I believe, and not lower than one-fifty 10 
more than one-eighty. The bells start ringing at f"? 
hundred." 

“ГІ watch them," the fireman promised. € 

Sparks walked through the engine rooms twice 9 
tween Sanford and Mountain View. Everything seeme 
to be working smoothly and he sat down in the rear 
and began studying an instruction manual. He was kd 
ing the book when the train started up the heavy £7? У 
but didn't notice it until he glanced at the speed indicato": 
It showed about thirteen miles an hour and the transit? 
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meter hand was way over to the гей portion of the meter. 
Sparks went along as rapidly as possible to the front 
cab. 

"What's the matter?" Sparks asked the hogger. 
"We're not doing so good." 

"This is about as fast as we usually make it along 
here.” The engineer didn't appear to be bothered. 

"That may be O. K. for a steam engine," Sparks said, 
"but at this rate the traction motors are likely to get too 
hot Do you suppose you could signal the engineer on 
the helper to shove a little harder ?" 

“Not much chance," the engineer said. “What do 
you think I'd better do?" 


“Maybe you had better drop the throttle down in the 
seventh notch and get the transition meter out of the 
red," Sparks suggested. 

"I'll drop off and catch the rear end and tell the engi- 
neer on the helper," the head brakeman who was in the 
cab said. 

“That’s a good idea,” the engineer remarked. 

A few minutes later the brakeman had evidently told 
the helper engineer. Train speed began to pick up. The 
Diesel engineer advanced the throttle to the eighth notch 
and continued to gain speed until the train was moving 
sixteen miles an hour and the transition meter hand 
well out of the red. 
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Hot air that stung nostrils and lungs rushed in 
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Sr won’r be long until we hit the tunnels," the engi- 
neer said a little later. “If there are any doors or win- 
dows open, better close them going through the tunnels 
to keep out smoke and gas.” 

Sparks went back to the rear cab to close the windows 
which were open. As he went through he looked at the 
oil pressure gauges and thermometers. Тһе fireman 
seemed to be doing fairly well for a new man. Tempera- 
D were around 165 degrees, the highest was under 

Sparks closed the windows of the rear cab and picked 
up the instruction manual. He was looking at a sche- 
matic diagram of the control wiring tracing the con- 
trol interlock circuits when suddenly he was in the 


dark. They had reached the first tunnel. He reached : 


around back of him, his hand fumbling for the cab light 
switch, but before he found it the locomotive was out 
of the tunnel. 

It was very hot and stuffy in the cab and Sparks de- 
cided to go to the front end where perhaps it would be 
more pleasant. By the time Sparks had entered the 
engine room the locomotive was passing through another 
tunnel. The room became stifling hot in just a few 
seconds. Reverberation of the engine exhausts against 
the roof and walls of the tunnel intensified the noise 
until the sound waves seemed like something solid bom- 
barding his ear drums. 

For the first time in his life Sparks felt a panicky 
touch of claustrophobia, the fear of being closely confined. 
Instead of looking at oil gauges and thermometers as he 
had intended, he rushed towards the head end of the 
locomotive. By the time he had gone through two units 
light showed through the windows, the engine noise be- 
came normal and Sparks opened a side door and gulped 
a lung full of air fresh and cool from the mountains. 
Temperature of the No. 2 unit was 'slightly over 170 
degrees, while that of the number one was a little lower. 

"How are they running?" the fireman asked when 
Sparks entered the cab. 

"Look O. K.,” Sparks replied, “that is the first two. 
To tell you the truth, it was so hot and stuffy in the rear 
units coming through the tunnel that I didn't stop long 
enough to look at the temperatures, but they have all 
been running about the same so far." 

“She sure runs nice," the engineer said. ‘“We’ve been 
making between sixteen and seventeen miles an hour 
ever since the helper picked up his feet and started push- 
ing. We'll have to stop at Ozona for the helper engine 
to take water. Guess we won't need water this trip," 
he added. ! 

It was decidedly more comfortable in the front cab 
than in the rear, Besides being cooler there was no 
smoke and gas, and Sparks was beginning to enjoy the 
ride. He had been over the Mountain Division before, 
but never in the front cab of a Diesel where he could 
get such a broad view of the rugged mountains and 
deep valleys. Patches of snow on the mountains ahead 
showed how rapidly they were gaining altitude and the 
scrubby cedars gave way to pine and fir with patches 
of scrub oak. A tumbling mountain stream dashed itself 
into a froth against the rocks as it rushed crookedly 
down the mountain side. The track following close to 
. Nature's survey was almost as crooked as the stream. 

Once Sparks looked out of the window and glimpsed 

the rear end of the train and the helper engine going in 

the opposite direction to the Diesel. At first he thought 
it was another train they had met. 

“Three miles to Ozona,” the engineer remarked. “The 
next tunnel is the longest one we have until we get to 
the top. It’s nearly half a mile long.” 
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Tue mouth of the tunnel mentioned could be seen 
across a curve. The hole looked awfully small viewed 
at an angle. About half way through the tunnel the 
bells started ringing steady and insistent. Sparks and the 
fireman both started at once, Sparks in front, the fire- 
man following. Inside the engine room the bell was 
louder. The hot-engine light gleamed. The thermometer 
of the first unit stood below 165 degrees. The second 
unit was about five degrees hotter. 

As before, when passing through a tunnel, the noise 
and heat filled the engine rooms, but Sparks, intent on 
the job at hand, was not so affected. As they progressed 
towards the rear the heat became more intense and ther- 
mometers showed correspondingly higher. The third 
unit was approaching the danger mark, the hand stood 
at 190 degrees. 

“Must be the fourth unit,” Sparks yelled and pointed. 
The engine noise shoved Sparks’ words down his throat, 
but the fireman understood the gesture. 

It was the fourth unit. The thermometer hand had 
passed 200. Three shutters were open. Sparks opened 
the fourth wide as the lever would allow, but the bell 
continued to ring. The fireman stood helplessly watch- 
ing, then trying to do something helpful opened a side 
door. Hot air that stung nostrils and lungs rushed in. 
The fireman hastily closed the door. 

Opening the fourth shutter apparently had no effect. 
The bell continued to ring. The hot-engine light still 
shone and instead of going down the temperature con- 
tinued to go up. Sparks remembering what Wallace 
had told him that no harm would be done by the tem- 
perature reaching 200 was not much worried and two 
or three degrees more wouldn’t matter, he figured, until 
he noticed that water in the gauge glass had dropped 
about three inches, Then he pulled the lay shaft lever 
bringing the engine to idle and threw the isolation switch, 
taking the engine off the line. The train immediately 
began to slow down. The alarm light went out and the 
bell stopped ringing when the isolation switch was 
thrown, but started again in about thirty seconds. 

At first Sparks couldn’t figure why the bell started 
ringing, then he remembered that the third unit was get- 
ting hot when he came through it and in the rush neither 
he nor the fireman had thought to open the shutter. 
Sparks went rapidly as he could walk and opened the 
shutter. The water glass still showed full, for which 
he was thankful. 

By then the locomotive was through the tunnel and 
the third unit began cooling immediately. The bell 
stopped ringing and the light went out but the train had 
slowed almost to a crawl. 

Sparks went back to the fourth unit which was still 
off the line and the engine idling. The water glass 
showed slightly over half full and about four inches above 
the low water level mark. 

Sparks hesitated, then decided to put the engine back 
on the line before the train was stalled. Holding the lay 
shaft lever to allow the unit to pick up the load gradually. 
he threw the switch. 

*How far is it to Ozona?" Sparks placed his mouth 
close to the fireman's ear and yelled. 

*Little over two miles," the fireman told him. 

*Any more tunnels?" : 

*Yes," the fireman nodded and held up two fingers. 
“Short ones," he managed to make Sparks understand. 

Sparks opened the two side doors to allow fresh air 
into the engine room. He looked at the thermometer. 
The hand was down below 180 degrees, but when the 
engine had gained full speed the water in the glass 
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dropped two inches below half way but it was still above 
the low level mark. 

The locomotive with all units working soon regained 
the lost speed and was doing nicely up the hill. They 
came to another tunnel and while going through it the 
temperatures of the fourth unit rose a few degrees but 
not enough to hurt. 

The tunnel was as the fireman had indicated short 
and they were soon through it. The fireman went back 
to the front cab but Sparks decided he had better re- 
main and watch the fourth unit. 

Sparks will never forget that two miles to Ozona. 
Accustomed to mile a minute speed on the Plains Divi- 
sion, the torturous sixteen miles an hour seemed pain- 
fully slow and the ten minutes it took by the time the 
train stopped at Ozona seemed over an hour. 

“We will have to put some water in the fourth quar- 
ter,” Sparks told the engineer. 

“Well, guess we had better pull up to the tank,” the 
engineer said. “How do you put it in?" 

“TIl need a hose,” Sparks told him, “but I guess they 
have one’that is used for washing out ash pans.” 

There was a water hose at the tank but it had an iron 
pipe on the end to use for washing out ash pans. It 
took several minutes to remove the pipe so the hose 
would fit over the engine filter pipe underneath the car. 

Having been cautioned about filling a hot engine with 
cold water, Sparks just partially opened the water valve 
and let the water run very slowly. It took thirty minutes 
to fill the tank, then fifteen minutes more for the engine 
to get warmed up. 

“How is it from here to the top of the hill?" Sparks 
asked while waiting for the fourth engine to warm up. 

“Not as bad as we have come over, there are more 
tunnels but no long ones until we reach the big one. It 
has fans to blow the smoke out.” 


Trey had no more trouble until the big tunnel. The 
fourth unit wasn't quite up to 150 degrees when they 
left Ozona. When it got to 155 degrees the fireman 
opened all shutters wide and did the same on the third. 
The second unit ran cool enough with three shutters open 
while the first only required two open the rest of the 
way up the hill. 

Signal lights approaching Climax where the tunnel 
begins indicated they should take the passing track. 
When they pulled up to the tunnel the block was red. 
The brakeman climbed down and went to the telegraph 
office. 

“There’s a Mallet with a helper going through now,” 
the operator told the brakeman. “You can follow soon 
as they get out." 


" Ain't they going to blow the smoke out of the tunnel 
before we: start?" the engineer said when the brakeman 
told him. “Why, the smoke will be so thick you can't 
cut it with a knife." | 

But evidently they were not going to wait to blow the 
tunnel. The signal light changed from red to yellow. 
The engineer swore, gave two toots of the whistle and 
reached for the throttle. 

Smoke in the tunnel was like a solid wall moving 
before the Diesel. The headlight beam could not pene- 
trate the murk. The train gained speed slowly. The 
engineer opened the throttle a notch, the wheel slip in- 
dicator light flashed. The train was only moving about 
ten miles an hour with the throttle in the sixth notch 
and each time the hogger tried to advance the throttle 
the wheels would slip. At one time the wheel slip light 
stayed on several seconds. 

“Do you suppose we can make it?” Sparks asked. 

“Don’t know,” the engineer shook his head dubijously. 
""There's a lot of smoke in here." 

“What does the smoke have to do with it?" Sparks 
glanced at the speed indicator which still showed only 
ten miles an hour. 

“Smoke has a lot to do with it." The engineer tried 
another notch on the throttle, but went back to the 
sixth to stop the wheels from slipping. “Coal smoke 
on the rails is just like grease. I've stalled with a steam 
locomotive and had to back out and wait for the smoke 
to clear before I could get through," he added. 

Sparks stood behind the engineer watching the in- 
struments. Every instant he expected an overspeed trip 
to operate and kill an engine which would no doubt have 
happened if the throttle had been in the eighth notch 
instead of the sixth. Anyway, they made it through the 
hole and every one in the cab sighed with relief when 
a winking signal announced they were approaching the 
end and topping the Continental Divide. 

At Hillside, terminal of the Mountain Division, Sparks 
was relieved for rest and he was ready. He had been on 
duty nearly twenty hours and under nervous tension. 

It was almost noon when he woke. Some one was 
knocking on the door. 

“Come in," Sparks invited sleepily. 

It was Sam Wallace. He had come around from the 
other direction on a Diesel pulling a troop train. “How 
did it go?" Wallace inquired. 

“Not so good," Sparks lighted a cigarette. “We lost 
forty-five minutes taking water on the fourth unit at 
Ozona.” Sparks told him about the trip up the hill, 
then added, "but I learned at least two things: the rear 
units get hotter going through tunnels, and, believe it or 
not, smoke in a tunnel can stall a locomotive." 
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Photo from Bureau of Locomotive Inspection 


An overheated crown sheet on a freight locomotive caused the deaths of three employees—The explosion threw this boiler 304 ft. 
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Truck with friction contacts eliminated which was installed on Milwaukee coaches built in 1942 


Milwaukee Dev elops 


High-Speed Passenger Trucks” 


Ix 1934, when the Chicago, Milwaukee, St. Paul & Pa- 
cific built its first streamline Hiawatha passenger train, 
which was placed in service May 29, 1935, more attention 
was given to the body construction and its appointments 
than to the trucks. Therefore, a conventional four-wheel 
truck was employed which proved to be lacking in riding 
qualities, particularly at high speeds. The four-wheel 
equalized truck with helical and elliptical springs, used 
under this equipment, is illustrated herewith. 

As the need for an improved passenger truck was rec- 
ognized in the following year, or in 1935, an experimental 
program was started, but, as no satisfactory solution had 
been found, the passenger cars built by the Milwaukee in 
1936 were also equipped with conventional four-wheel 
trucks with minor improvements such as the use of more 
resilient springs. 

Early in our experiments we found that personal judg- 
ment as to riding qualities could not be depended upon as 
conclusive, even from an experienced observer. There- 
fore, recording instruments were used and, in order to 
observe more closely the action of the truck at various 
speeds and service conditions, one vestibule step was re- 
moved and replaced with an observation booth from which 
also slow motion pictures were taken. Standard coaches 
were used in all instances and the final tests were made 
on both the main line and branch lines under customary 

* This article is an abstract of a paper presented at the railroad session 
of the A. S. M. E. annual meeting, Railroad Division in New York. 

1 Mechanical Assistant to Chief Operating Officer, Chicago, Milwaukee, 


St. Paul & Pacific. Mr. Nystrom’s title has recently been changed to 
chief mechanical officer. . 
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Present-day demands are met 
by four-wheel roller-bearing 
trucks — Rubber cushioning 
reduces friction and aids in 
lowering noise level in cars 


operating conditions. By conducting these tests under 
such conditions we were able to duplicate closely a given 
test, particularly as we had a traveling engineer or a rep- 
resentative of the test department in the locomotive cab 
to cooperate with the locomotive engineman as to desired 
speeds. While the tests were being conducted the test 
coach was not made available to the public, as a number 
of instruments were used and it was necessary for the 
test crew to keep various records including recording of 
mile posts, location, speeds, etc. 

When we felt the truck design was the best that could 
be produced at the time, the test coach was put in passen- 
ger service between Chicago and Mineapolis on the regu- 
lar high-speed Hiawatha trains. 

At that time there were strongly divided opinions 
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throughout the country as to a choice between four-wheel 
and six-wheel trucks. We had selected the four-wheel 
truck because of the saving in weight; others used six- 
wheel trucks. To obtain some first-hand information, we 
made several test runs with a coach equipped with con- 
yentional six-wheel trucks. After this test was completed, 
the center pairs of wheels were removed from the test 
trucks and that portion of the load that had been carried 
by the two pairs of equalizers to the center pair of wheels 
ansferred to the outer pairs of wheels by the use of 
ecial equalizer 11 ft. long, extending between the outer 
With the exception of applying larger axles, no 
langes were made. Tests were duplicated with this 
heel truck, but no difference in riding qualities 
€ observed when compared with the six-wheel test 
These tests also demonstrated that an 11-ft. wheel- 
pur-wheel truck rode no better than an 8-ft. four- 
ruck already in service and previously tested. 
Was a preference for the four-wheel arrangement 
ise level was slightly reduced. 
is point it may be well to mention the great diffi- 
ne person or a single railroad has in coming to 
fand correct conclusions in tests or research of this 
is, at best, due to other pressing duties, only inter- 
ent time and attention can be spared. Time is lacking 
alyze test results carefully and premature and incor- 
ıt conclusions may be reached. As an example, іп 1915, 
e with the Grand Trunk in Montreal, I developed a 
clasp-brake truck which was later extensively used. I 
strapped myself to a vestibule coach step for the purpose 
oi observing the action of this truck and noticed that con- 
lerable lateral motion took place in relation to the jour- 
al boxes and allied parts. I came to the conclusion that 
a minimum of 34 in. lateral clearance should be provided 
ina journal box, or an equivalent in roller-bearing boxes, 
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Ride recorder chart of a car equipped with four-wheel coil-spring trucks 


and proceeded to design a dual roller-bearing box or hous- 
ing providing for lateral clearances and selí-aligning 
features. 

While making a trip to Europe, mainly to get some new 
ideas, I discovered, to my disappointment, that the South- 
ern Railway of England had in successful service, a four- 
wheel passenger truck wherein every effort was made to 
avoid lateral clearance. Although the dual roller-bearing 
box is still in successful service, later roller-bearing appli- 
cations have proven that lateral clearance is not essential 
as far as roller-bearing applications are concerned. 

With this explanation, it will be understood that any 
conclusion arrived at in this paper should not be consid- 
ered as final. The only thing we can claim is that we 
have definitely improved the vertical riding qualities of 
passenger-car trucks, as actual records will show. These 
charts were taken on a three-way ride recorder which 
shows vertical, longitudinal and lateral acceleration; the 
bottom curve represents vertical acceleration. It is cali- 
brated so that each .1 in. on the chart is .1 gravity with 
.02 initial tension. We are not satisfied with our accom- 
plishments as we know there is room for further im- 
provement. 


Numerous Tests Made 


A large number of tests were made with various spring 
combinations and in 1936 a truck was designed somewhat 
similar to the European type. The bolster was supported 
solidly on a swing-hanger axis without springs. Theswing 
hangers themselves were pin-connected to a spring-sup- 
ported auxiliary bolster. The major portion of the spring- 
ing of the truck was concentrated around the journal box. 
This type of construction later came to be known as a 
triple-bolster truck. The spring deflection had to be held 
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so low under the swing hangers to maintain car body 
stability that it was abandoned as a high-speed truck, al- 
though this truck is still in service under a suburban car. 
When our own initiative failed, as far as adopting Euro- 
pean truck practice was concerned, we obtained drawings 


Truck used under Hiawatha cars in 1934 


and duplicated a truck generally used in Europe, known 
as the Gurlitz truck, which differed from the truck just 
referred to in that the triple bolster feature was eliminated 
and a single bolster employed, supported by semi-elliptic 
springs suspended by hangers from two wheel pieces. Ex- 
tensive tests were made with this truck but it did not pos- 
sess sufficient merit to warrant its adoption for high-speed 
service ; however, it is at the present time operating under 
a coach in our suburban service. 

We continued our experiments, working on the premise 


1938 truck equipped with equalizers and without springs over 
the journal boxes 


that a truck having the springs applied over or imme- 
diately at the journal box would be more desirable from 
a cost and weight standpoint. We therefore made exten- 
sive tests with a non-equalized truck using a single nest 
of coil-springs over the journal box. This truck was de- 
signed so that if the non-equalized feature was unsatisfac- 
tory an equalizer could be applied. At this time in our 
test program, several novel features were introduced. 
First, the conventional elliptic bolster springs were re- 
placed with large diameter coil springs, vertical shock ab- 
sorbers were introduced and levellizing bars employed. 
This experimental truck possessed many desirable fea- 
tures but at speeds over 90 m.p.h. it produced consider- 
able vertical oscillation and therefore was unsatisfactory. 

The same truck, with the elimination of the helical 
springs over the journal boxes and the introduction of an 
equalizer with conventional equalizing springs, was em- 
ployed under passenger cars built at Milwaukee shops in 
1938. It has proved satisfactory with the exception that 
the conventional wear of roller-bearing boxes, equalizers, 
spring hangers, etc., still prevails. 

In 1939, an inboard truck was developed, equipped with 
a rotor brake. The generator for air-conditioning and 
train lighting was suspended from the truck frame and 
driven by a pneumatic rubber tire held against the tread 
of the wheel. While this truck was desirable from a 
weight standpoint and had good lateral stability, due to 
the increased spread of the bolster springs, it also had 
some weaknesses. The brake, at that time, was not suf- 
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ficiently developed to justify its application; the roller- 
bearing arrangement was cumbersome and inaccessible, 
and most of the parts were not interchangeable with exist- 
ing trucks. The generator drive, though interesting, was 
not very successful. 

New coaches built in the year 1942 were equipped with 
trucks in which the conventional pedestals were eliminated 
and cast steel equalizers employed. The ends of the equal- 
izers are formed to receive the roller-bearing boxes and 
the equalizer movement is spaced and controlled by rub- 
ber-cushioned guide members. This design eliminated 
all friction surfaces subject to wear, with the exception of 
the swing hangers. | 


End Results Sought 


The foregoing is a brief outline of our search for an 
improved passenger truck design. Rather than go into a 
detailed description of each of the various trucks men- 
tioned, the following is an outline of what we have en- 
deavored to attain: (a) Safety, (b) improved riding qual- 
ities, (c) reduced weight, (d) lower noise level, and (e) 
elimination of friction surfaces. 


SAFETY 


In our developments and tests we have always set 
safety up as a first consideration and carefully observed 
the action of the trucks to detect any unusual behavior 
which would involve safety. We believe the truck devel- 
oped for the 1942 cars is safer and more reliable than any 
truck we have heretofore produced because the equalizer 
also forms the pedestals and in a derailment the truck 


-parts seem to hold together to a greater extent than ina 


conventional truck, helping to keep the car, with the aid 
of the center plate locking pin, on the right-of-way. 


IMPROVED RIDING QUALITIES 


At the outset we endeavored to maintain the elliptical 
springs and improve the riding by increasing their deflec- 
tion. As the ellipitical spring has a variable frictional re- 
sistance, depending upon the condition of the friction sur- 
faces, and as this type of spring, under weather conditions 
we have to contend with, will often freeze into a solid 
block, we experimented with helical bolster springs. We 


Inboard truck with rotor brake built in 1939 


finally adopted one nest of helical springs at each end о! 
the truck bolster, with a large outside diameter, in place 
of the elliptical springs. This new helical spring had 4 
free height of 2274 in. and a solid height of 10% in. | 
We also stubbornly insisted on absorbing the initial 
blows from the wheels by means of springs above or 1n 
the immediate vicinity of the journal box as that seemed 
to be the most logical and economical place for them. 
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Observation booth installed in place of the vestibule steps in the test car 


After making many futile attempts with helical, semi- 
elliptical and volute springs and rubber cushions, we had 
to fall back on an equalized truck and locate helical springs 
at a distance from the journal. In experimenting with a 
large number of springs at various locations and with 
varied deflections, it appears that there is not much wrong 
with the location of the springs in a conventional passen- 
ger truck if physical conditions permit applying helical 
springs of suitable characteristics. 

Helical springs used as standard for freight cars have 
an oscillating frequency of 216 cycles per minute and 
pass through their first critical cycle at a speed of about 
45 mp.h. for fully-loaded cars. In the latest 1942 Mil- 
waukee-built passenger cars, the springs have an oscil- 
lating frequency of 88 and 59 cycles per minute for the 
equalizer and bolster springs, respectively. The truck 
goes through its last critical cycle, that we have been able 
to observe, at 26 m.p.h., which is far below the operating 
speed. We have been unable to discover any additional 
critical cycle above 26 m.p.h., although we have reached 
speeds up to 126 m.p.h. We do not know if we selected 
the best combination of springs but we do know that so 
far we have improved the riding in almost a direct ratio 
to the lowering of the oscillating frequencies of the springs. 
With soft springs, shock absorbers and levellizing bars 
are necessities. 


REDUCED WEIGHT 


The weights of four-wheel experimental trucks, with- 
out generators, varied from 12,870 Ib. to 18,723 lb. With 
careful redesigning and the use of high-tensile steel and 
the liberal use of aluminum, we estimate that trucks can 
be built to weigh approximately 13,000 Ib. or 26,000 Ib. 
per car set. : 


Lower NOISE LEVEL 


We have aimed to reduce the noise level inside the car 
and anyone who has tried to discover the source of noise 
will appreciate that this is a difficult problem. Assuming 
that most of the noise originates from the truck, we have 
probably taken some unusual precautions, and in so doing 
tave obtained unusual and unexpected results. One of our 
frst attempts, which we considered one of the vulnerable 
‘onnections for transmitting noise from the truck to the 
ar body, was the center plates. We, therefore, laid a 1-in. 
"ick rubber cushion, bonded to a % g-in. steel plate, in 
the truck bolster center plate; in addition, the periphery 
oi the center plates was insulated with 34-in. rubber which 
was bonded to sectional steel plates. 

This arrangement was applied for test purposes in the 
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year 1938 to a dormitory car in Chicago-to-Seattle serv- 
ice, and one of our engineers, at the time of the applica- 
tion, wrote his initials and the date in yellow chalk on the 
face of the steel plate. After this car had been in service 
19 months, the engineer’s initials were still legible, which 
proved that instead of the usual rotational movement be- 
tween the steel surface, the l-in. thick rubber had suffi- 
cient rotating flexibility to take ordinary curves. The car 
in question had been in the above mentioned service oper- 
ating through the mountains where there are many 10- 
deg. curves. By freely employing rubber insulation be- 
tween truck parts, metallic contact creating noise has been 


‘reduced. Continuing our search, we discovered that, al- 


though we had to the best of our ability insulated the 
truck from the car body, there is a fertile field for study 
of sources and transmission of air-borne noises to the in- 
side of the car through tubular vertical end door posts in 
the frame of the body and the vestibule itself, which is 
outside the scope of this paper. 


ELIMINATION OF FRICTION SURFACES 


Friction creates wear and consumes power and both 
add to the expense of maintaining passenger-car trucks; 
its elimination means increased life and less adjustment 
of parts. By introducing the rubber between the truck and 
body center plate, as previously mentioned, all wear on 
those members was eliminated and we know that the life 
of the rubber is more than six years, having had some in 
service for that length of time. We have, by means of 
rubber-mounted guide members, eliminated the custom- 
ary wear in bolsters, boxes and pedestals. 

The swing hanger and swing-hanger pins are subject 
to severe wear and from experiments now being carried 
on, it appears that we can dispense with the swing hangers 
entirely and allow the large bolster spring to take care of 
the lateral motion between truck bolster and truck frame. 
At this time it seems wear of truck parts can be confined 
to wheels, roller bearings and brake parts. The life of the 
other parts would depend on the fatigue or durability of 
the materials employed. 

In conclusion, acknowledgment is given to the General 
Steel Castings Corporation who have cooperated with us 
and have designed and furnished all cast steel parts used 
in several truck designs. Their engineers have also been 
of valuable assistance to us and have participated as ob- 
servers in most of the road tests. The engineers of the 
Railway Steel Spring Division of the American Locomo- 
tive Company, the Monroe Auto Equipment Company 
and the United States Rubber Company have also given 
us valuable assistance. 
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The Chesapeake & Ohio car shop at Russell, Ky. 
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Locomotive Inspection Report 


Tue effect of wartime traffic loads on railroad motive 
power is again evident in the report of the Bureau of 
Locomotive Inspection for the year ended June 30, 1944, 
issued by John M. Hall, director. The number of acci- 
dents and the injuries resulting therefrom showed a de- 
cided, increase although deaths as a result of such acci- 
dents decreased. 

The Bureau’s inspectors found defects on 11 per cent 
of the 117,334 locomotives inspected, and of these or- 
dered 630 out of service. 


In addition to the tabular data included in this ab- 


stract the report included a detailed analysis of defects 
in relation to the parts of a locomotive as well as by 
railroad. Summaries of accidents reported by road and 
arranged chronologically for the period, are also included 
in the report. The abstract follows: 


Violent Explosions 


All of the 19 explosions that occurred in the fiscal year, 
in which 12 persons were killed and 62 injured, were 
caused by overheating the crown sheets, due to low water. 
Five of these explosions, in which, with one exception, 
the boilers were torn from the running gears or frames, 
were particularly violent. 

One of these accidents occurred while the locomotive 
was hauling a passenger train at an estimated speed of 
70 m.p.h. The boiler was hurled about 700 ft. forward 
from the point of explosion; it turned over in flight and 
alighted on the track ahead of the train, then bounded 
and came to rest 900 ft. from the point of explosion, and 
35 ft. south of the track. All wheels of the locomotive 
and tender, the first 10 cars, and the front truck of the 
eleventh car were derailed. The fifth and sixth cars 
came to rest in V-shape across the tracks, and the run- 
ning gear and tender came to rest 1,300 ft. from the 
point of explosion. The firebox crown sheet with upper 
part of the door sheet and parts of both side sheets at- 
tached alighted, turned inside out, 400 ft. forward and 
100 ft. to the right of the point of explosion. Three 
employees were killed and 9 mail clerks, 5 Pullman por- 
ters, and 15 dining-car employees were seriously injured. 


Table I—Reports, Inspections and Defects Found 


Ѕтклм Locomotives : 
Year ended June 30— 


1944 1943 1942 1941 1940 1939 

Number of locomo- 

tives for which 

reports were filed 43,297 43,064 42,951 43,236 44,274 45,965 
Number inspected.. 117,334 116,647 113,451 105,675 102,164 105,606 
Number found de- 

fective ......... 12,10 11,901 10,970 9,570 8,565 9,099 
Percentage inspected 

found defective. . 11 10 10 9 8 9 
Number ordered out 

of service ...... 630 487 474 560 487 468 
Number of defects 

found .......... 56,617 51,350 44,928 37,691 32,677 33,490 

Locomotives OTHER THAN STEAM 
Year ended June 30— 
1944 1943 1942 1941 1940 1939 

Number of locomotive 

units for which reports 

were filed ........... 5,139 4,351 3,957 3,389 2,987 2,716 
Number inspected ...... 7,711 6,847 6,728 5,558 4,974 4,581 
Number found defective 378 298 358 319 298 260 
Percentage inspected 

found defective ...... 4.9 4.4 5 6 6 6 
Number ordered out of 

service .............. 9 6 12 21 16 14 
Number of defects found 1,026 849 928 905 766 696 
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I. C. C. Bureau of Locomotive 
Inspection report again shows 
increase in defective loco- 
motives; accidents and in- 
juries also show increase 


In another explosion, which occurred while the loco- 
motive was hauling a troop train at an estimated speed of 
50 m.p.h., one employee was fatally injured and died ap- 
proximately 30 hours after the accident, and two em 
ployees were seriously injured. The boiler was torn 
from the frame fastening but remained attached to the 
cylinders; the main frames were broken off at the rear 
of the cylinders, all wheels were derailed, and the boiler 
and running gear came to rest at the base of an embank- 
ment approximately 249 ft. west of the point of explo- 
sion. The first eight cars of the train were derailed. 
The first car of the train, an express car, was derailed to 
the right at a 45 deg. angle to the track, the second car, 
a standard Pullman, was derailed to the left and stopped 
practically parallel to the track ahead of all other wreck- 
age. The third car, a tourist Pullman, came to rest on 
top of the express car which was demolished. The 
fourth car was derailed to the right at a 45 deg. angle, 
the fifth car leaned on the track fill parallel to the track, 
and the three following cars remained in upright positions 

Three employees were killed in another explosion 
which occurred while the locomotive was hauling a freigh! 
train at an estimated speed of 30 m.p.h.; the boiler 
alighted 340 ft. forward of the point of explosion wit! 
the rear end fouling the track; it was struck by the rur 
ning gear which was then derailed. 

In another accident where the boiler was torn from th 
running gear, in which one employee was killed and tw! 
employees injured, the locomotive, which had been hail 
ing a freight train, was standing at a water tank. Init 
flight, the boiler déstroyed the approach span of an over 
head concrete highway bridge and came to rest on th 
slope of an embankment, 116 ft. from the point of ex 
plosion. 

Two employees were seriously injured in another ac 
cident caused by explosion of the boiler of a locomottv 
which was hauling a freight train at an estimated spee 
of 15 m.p.h. This boiler was not torn from the ш 
gear or frame but the force of the explosion lifted 
back end of the locomotive and caused it to derail an 
overturn on its left side crosswise of the north-boun 
and south-bound tracks. Parts of the wreckage wel 
found scattered over a radius of 500 ft. 

Five employees were killed and 26 seriously injure 
in the remaining 14 accidents. 

Occurrence of explosions caused by overheating і 
crown sheets due to low water, with consequent loss ( 
life and serious injuries and damage to locomotive 
clearly points to the hazard brought about by any relax 
tion of the vigilance normally exercised in the maint 
nance of safe water level or in the promptness with whit 
the fire is extinguished in the event a safe water lev 
cannot be maintained. All employees whose duties 1 
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Table II—Accidents and Casualties Caused by the Failure of 
Parts or Appurtenances 
STEAM Locomotive, INCLUDING BOILER AND TENDER 
Year epded June 30— 


1944 1943 1942 1941 1940 


Number of accidents ......... 402 319 222 153 164 152 
Number of persons killed .... 25 27 34 15 18 15 
Number of persons injured... 466 373 227 182 225 164 


STEAM Locomotive BOILERS 
Year ended June 30— 


1944 1943 1942 1941 1915 1912 
Number of accidents ........ 141 129 81 43 424 856 
Number of persons killed ..... 17 25 30 12 13 91 
Number of persons injured.... 194 173 83 64 467 1,005 


Locomotives OTHER THAN STEAM 
Year ended June 30— 
отима 
1944 1943 1942 1941 1940 
Namber of accidents .. 17 15 9 11 7 
Number of persons killed 
Number of persons injured 


MEO 23 18 9 11 7 


dude responsibility for the maintenance of safe water 
level should see that water glasses, including water-glass 
cocks and all connections are properly blown out and gage 
cocks tested, and that all are known to be in good work- 
ing order before each trip. The water level shown in 
the water glasses should be closely observed at all times, 
and the glasses should be blown out sufficiently often 
during each trip and movement of the water in the glasses 
carefully noted at that time and thereafter to insure that 
the level in the glass moves up and down freely with the 
water level in the boiler which is subject to practically 
constant motion over a narrow range when the locomo- 
tive is working. It should be specially stressed that those 
observing the water level should always be guided by the 
lowest indication of any of the water-level indicating 
devices if there is any variation in the indications; in 
other words, the least favorable indication should be 
considered as the correct indication. Gage cocks should 


be tried frequently to check the level shown in the water - 


glasses. If the water is below the line of sight in the 
water glass, emergency measures to protect the crown 
heet from overheating should be taken at once; inter- 
pretation of a “flutter” of water from the bottom gauge 
сок as indicating safe water level in the boiler will in 
all probability result in disaster. 

One thousand four hundred and four applications were 
fled for extensions of time for removal of flues, as pro- 
"ded in Rule 10. Investigations disclosed that in 46 
ot these cases the condition of the locomotives was such 
that extensions could not properly be granted. Sixteen 
were in such condition that the full extensions requested 
could not be authorized, but extensions for shorter pe- 
rds of time were allowed. Fifty-nine extensions were 
granted after defects disclosed by our investigations were 
required to be repaired. Forty applications were can- 
ttd for various reasons. One thousand two hundred 
ud forty-three applications were granted for the full 
prod requested. 


Mechanical Stokers 


The Commission's Order No. 24049, dated March 18, 


139, established Rule 118 (с), the first paragraph of 
Which requires that all coal-burning steam locomotives 
which weigh on driving wheels 160,000 Ib. or more to 
k used in fast or heavy passenger service and all coal- 
iming steam locomotives which weigh on driving wheels 
173000 1b. or more to be used in fast or heavy freight 
‘€tvice, built on or after April 15, 1939, be equipped 
wth a suitable type of mechanical stoker and that such 
Stokers be properly maintained. 

The second paragraph of the rule required the filing 
by each railroad which operated coal-burning locomo- 
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tives of the above weights, with the Director of the Bu- 
reau of Locomotive Inspection, lists as of April 15, 1939, 
of all hand-fired locomotives of the specified weights 
built prior to April 15, 1939, which would in the future 
be used in fast or heavy service, that mechanical stokers 
be applied in each 12-month period to not less than 20 
per cent of the total number so listed, that all locomo- 
tives included in the lists be so equipped before April 15, 
1944, and that such stokers be properly. maintained. 

The number of hand-fired locomotives built prior to 
April 15, 1939, reported by the railroads as of that date 
to be used in the future in services requiring the use of 
stoker-equipped locomotives was 2,171. The lists filed 
by the railroads were revised from time to time as traffic 
increased due to our preparedness efforts and our par- 
ticipation in the war, it being necessary to use in fast 
or heavy service all locomotives that could be made 
capable of such use because of inability to obtain a suf- 
ficient number of new and more. modern locomotives 
satisfactorily to handle the greatly increased traffic. 

These revisions in the lists, after adjustments due to 
conversion of some of the locomotives to oil burners, 
replacements with new stoker-equipped locomotives, as- 
signments to other than fast or heavy service, and re- 
tirements, resulted in the application of. stokers to 3,648 
locomotives before expiration of the time limit on April 
15. 1944. This number of locomotives upon which 
stokers were applied is 1,477 in excess of the number 
originally reported by the railroads required to be so 
equipped. "Various extensions of time for equipment of 
245 locomotives with stokers, all of which expired on or 
before December 31, 1944, were granted by the Commis- 
sion pending shopping of the locomotives involved for 
classified repairs. Stoker applications to these locomo- 
tives are proceeding currently. 


Man-power Saving 


The equipment of these locomotives with mechanical 
stokers contributed materially to the ability of the rail- 
roads to handle war-time traffic successfully. The boil- 
ers of these locomotives are, in general, of such capacity 
that maximum power of the locomotives cannot be 
maintained over any considerable period of time by hand 
firing without hazard of physical exhaustion of the fire- 
men. The installations of mechanical stokers resulted in 
making available the maximum power of the locomotives 
when needed and for long sustained periods of time, thus 
increasing their usefulness and ability in the movement of 
present-day traffic which is heavier, and for the most 
part, is moved with greater expedition than was ever 
heretofore thought possible. 

A further assistance in our war effort brought about 
by the application of mechanical stokers to these locomo- 
tives is the saving in man-power and labor turnover, and 
reduction in lost working time, or absenteeism, of the 
firemen. The hand firing of these locomotives was an 
arduous task before present-day traffic conditions ob- 
tained and often resulted in the necessity for longer rest 
periods than are generally considered normal for persons 
engaged in that service; this condition would have been 
greatly accentuated, and many employees-now regularly 
employed in the firing of stoker-equipped locomotives 
would have been compelled, for reasons of health, to 
leave that occupation if mechanical stokers had not been 
substituted for hand firing. 

During the year 4.9 per cent of the locomotives in- 
spected by our inspectors were found with defects or 
errors in inspection that should have ‘been corrected 
before the locomotives were put into use; this represents 
an increase of 0.5 per cent compared with the results 
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Table III—Number of Steam Locomotives Reported, Inspect- 
ed, Found Defective, and Ordered from Service 


Parts defective, inopera- Year ended June 30— 
tive or missing, or in 

violation of rules 1944 1943 1942 1941 1940 1939 
Air compressors ...... 1,146 968 829 684 567 518 
Arch tubes ............ 45 50 27 31 20 28 
Ashpans and mechanism. 93 71 80 67 37 67 

РИТУ УНИН, 15 15 2 5. 3 2 

Blow-off cocks ......... 289 291 238 205 191 204 
Boiler checks .......... 533 503 393 313 288 279 
Boiler shell ........... 406 377 290 271 266 272 
Brake equipment ...... 2,914 2,661 2,382 1,945 1,506 1,577 
Cabs, cab windows, and 

curtains ............. 1,169 1,102 1,163 1,087 1,078 943 
Cab aprons and decks... 381 390 335 307 277 260 
Cab cards ............. 104 142 131 97 101 92 
Coupling and uncoupling 

devices .............. 65 66 70 74 53 . 60 


Crossheads, guides, pis- 
tons, and piston rods.. 2,149 1,961 1,273 858 815 739 


Crown bolts ........... 105 66 75 „97 54 47 
Cylinders, saddles, and 

steam chests ......... 2,133 1,395 1,514 1,332 1,320 1,232 
Cylinder cocks and rigging 624 430 521 438 447 418 
Domes and dome caps... 189 196 112 94 78 90 
Draft gear ............ 576 599 651 620 508 450 


6 86 83 78 71 

air 158 191 193 183 132 155 
Gages and gage fittings, 

steam ............. GUN 328 316 263 236 211 226 

Gage cocks ......... Ad 532 584 497 373 400 361 
Grate shakers and fire 

MR: Marg 539 492 491 430 273 252 

Handholds ............ 464 483 378 43 333 349 

njectors, inoperative 4 6 4 3 


made as required .... 9,565 9,037 8,186 7,215 6,218 6,645 
a 4 898 700 498 357 313 243 
Lights, cab and classifi- 
ation .............. 243 184 131 50 49 50 
Lights, headlight . A 
Lubricators and 
Mud rings .... * 
Packing nuts .......... 746 669 689 508 418 408 
Packing, piston rod and 
ЖОККО "m 879 724 738 675 660 739 


s, main and side, 
crank pins, and collars 3,230 2,798 1,986 1,565 1,199 1,293 
Safety valves .......... 77 74 67 68 61 97 


Sanders .. 2 642 738 490 415 432 
Springs and spring 

ng lp ene E 3,583 3,349 2,597 2,174 2,340 
Squirt hose 62 

y bolts 367 272 239 227 181 
Stay bolts, broken 247 274 198 271 258 


teps ....... 729 594 555 449 490 
Tanks and tank valves.. 1,321 1,150 952 768 837 
Telltale holes ... ...... 69 78 79 59 95 58 


Throttle and throttle rig- 


Ing io espe casan 1,155 1,020 833 636 598 628 
Trucks, tender ......... 900 786 773 705 665 
Valve motion .......... 1,021 998 779 580 506 554 
Wash-out plugs . 845 685 569 445 478 487 
Train-control equipment. 5 9 7 1 2 
Water glasses, fittings, 

and shields .......... 1,323 1,454 1,133 788 753 690 

CIB: | iene eret 759 728 664 536 554 466 
Miscellaneous—Signal ap- 
iances, ge plates, 
rakes (hand) ....... 1,167 1,142 970 785 564 610 
Total number of de- ` 
fects e inie naea 56,617 51,350 44,928 37,691 32,677 33,490 
Locomotives reported ... 43,297 43,064 42,951 43,236 44,274 45,965 


Locomotives in ted .. 117,334 116,647 113,451 105,675 102,164 105,606 
Locomotives defective .. 12,710 11,901 10,970 9,570 8,565 9,099 
Percentage of inspected 


found defective ...... 11 10 10 9 8 9 
Locomotives ordered out 


of service ........... 630 487 474 560 487 468 


obtained in the preceding year. Nine locomotives were 
ordered withheld from service by our inspectors because 
of the presence of defects that rendered the locomotives 
immediately unsafe; this represents an increase of three 
locomotives compared with the next preceding year. 
Under Rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives, 583 specifi- 
cation cards and 5,996 alteration reports were filed, 
checked and analyzed. These reports are necessary in 
order to determine whether or not the boilers represented 
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were so constructed or repaired as to render safe and 
proper service and whether the stresses were within the 
allowed limits. Corrective measures were taken with | 
respect to numerous discrepancies found. | 

Under Rule 328 and 329 of the Rules and Instructions 
for Inspection and Testing of Locomotives Other Than 
Steam, 793 specifications and 28 alteration reports were 
filed for locomotive units and 117 specifications and 100 
alteration reports were filed for boilers mounted on loco- 
motives other than steam. These were checked and 
analyzed and corrective measures taken with respect to 
discrepancies found. 

One formal appeal from a decision of an inspector, as 
provided in Section 6 of the law, was made during the 
year. Subsequent investigation resulted in the decision 
of the inspector being sustained.. 

This appeal was based on an order to withhold a loco- 
motive from service which our inspector found in use 
with a crack in the hub of a main driving wheel. An 
earlier transverse crack had developed in the outer cir- 
cumference of the hub between an intermediate and a 


Table IV—Number of Locomotives Other Than Steam Re- 
ported, Inspected, Found Defective and Ordered from Service 
Parts defective, inopera- Year ended June 30— 


tive or missing, or in А 
violation of rules 1944 1943 1942 1941 1940 1939 


Air compressors ........ 7 7 13 22 8 14 
Axles, truck and driving ^ 6 s 5 on 1 
Batteries .............. 1 2 1 6 1 1 
Boilers ............... x 1 5 4 10 6 
Brake equipment ...... 85 62 86 69 50 % 
Cabs and cab windows.. 40 33 27 45 22 36 
Cab cards ............. 21 17 20 24 13 18 
Cab floors, aprons, and 

deck plates .......... 54 31 10 14 17 3 
Clutches ........ ОТЕ 1 2 
Controllers, relays, circuit 

breakers, magnet 

valves, and switch 

groups .............. 14 9 12 7 16 13 
Coupling and uncoupling 

evices ............. 3 1 5 2 6 * 

Current collecting арра- 

ТИШЕ ooo erc sis oe 1 1 3 1 
Draft gear ............ 14 15 19 15 31 у 
Draw gear ............ 8 2 3 3 2 4 
Driving boxes, shoes, and | 

wedges .............. Ў 12 25 16 36 22 2 
Frames or frame braces. 12 7 5 1 12 9 
Fuel system .......... 33 32 81 62 58 8S 
Gages or fittings, air .. 6 3 8 3 1 $ 
Gages or fittings, steam 2 1 s s 2 E 
Gears and pinions ..... 1 4 4 2 1 3 
Handholds ............ 6 19 14 * 12 6 `3 
Inspections and tests not , 

made as required .... 278 223 274 243 207 Ф 
Insulation and safety de- 

VICES Sos ooo sa ak 8 4 3 4 2 4 
Internal.combustion en- 

gine defects, parts and 

appurtenances ....... 86 50 62 54 35 s 
Јас shafts ............ 8 2 1 3 7 
umpers and cable con- 

nectors .............. 2 3 ro m 
Lateral motion, wheels 9 10 4 5 К 
Lights, cab and classifi- ч 

cation ............... 1 1 5 2 1 3 
Lights, headlight ....... 2 2 1 1 3 4 
Meters, volt and ampere 2 3 2 wee 4 2 
Motors and generators.. 14 14 16 16 12 
Pilots and pilot beams... 4 10 12 10 

ullis; аа n 18 9 6 oe 4 

ods, main, side, and 

drive shafts ......... 10 X 2 4 2 d 
Sandera UM ЕТ E 59 41 57 56 34 

prings and spring rig- i 

ging, driving and truck 44 18 35 58 о И 
Steam pipes ........... 3 1 К 1 4 ; 
Steps, footboards, etc. . 25 25 21 35 22 1 
Switches, hand-operated, 

and fuses ........... 2 2 2 2 3 1 
Transformers,  resistors, 

and rheostats ........ e 3 3 3 1 
Trucks ............... 47 22 28 30 43 3 
Water tanks ........ E 1 4 1 1 ts 
Water glasses, fittings, 

and shields Tues 4 2 5 1 1 
Warning signal appliances 2 3 3 4 
Wheels ............... 74 107 43 28 22 1 
Miscellaneous ........ T 13 16 14 8 15 1 

Total number of de- 

fect$ ees TENE 1,026 849 926 905 766 6 
Locomotive units reported 5,139 4,351 3.957 3,389 2,987 2.71 
Locomotive units inspected 7,711 6,847 6,728 5,558 4,974 4,58 
Locomotive units defec- 4 

tive ns | 378 298 358 319 28 26 
Percentage inspecte 

found defective Aog 4.9 4.4 5 6 6 \ 
Locomotive units ordered 

out of service ........ 9 6 12 21 16 Ш 
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short-length spoke, and fusion welding had been applied 
in an attempt to repair this crack. Our inspector found 
acrack at the edge of this welding which crack had ex- 
tended to the outer face of the hub and into the hub 
4 in. toward the axle fit. When reexamined following 
the appeal, the presence of the crack was clearly evident 
without visual aid. It was stated in the appeal that a 
Magnaflux test of the wheel center had been made and 
that no crack was indicated by that test; after our re- 
examination the railroad officer who made the appeal 
advised that he had been misinformed as to the applica- 
tion of the Magnaflux test. 


Recommendations 


In accordance with the provisions of Section 7 of the 
Locomotive Inspection Act, the following recommenda- 
tions, with reasons therefor, are made for the betterment 
of the service: 

1—АП steam locomotives should be equipped with a 
brake-pipe valve, similar to the conductor’s valve used 
in passenger train cars and caboose cars, at the rear of 
the cab or the front end of the tender to enable the brakes 
to be applied in the event the enginemen are, from any 
cause, prevented from applying the brakes in the usual 
manner. 

Numerous accidents have occurred where, due to sud- 
den failure of steam pipes or other causes, the cabs were 
immediately filled with steam and the occupants were 
forced out of the cabs without opportunity to close the 
throttle or to apply the brakes in the usual manner. 
Practically the only way that a train can be stopped in 
nstances of this kind is for the engineman or fireman to 
"imb out of or over the cab and make way to the front 
ind and open the front-end brake-pipe angle cock if it 
s accessible. 


2—All road steam locomotives should be equipped with 
means whereby the height or quantity of water in the 
tender feed-water tank may be ascertained from the cab 
or tender deck of the locomotive. 

In the interest of expeditious movement of trains it 
often becomes necessary while proceeding on the line of 
road for the locomotive crew to have knowledge of the 
height or quantity of water remaining in the tender tank. 
The common practice in these instances is for the fire- 
man to make his way back over the tender coal space, 
or fuel oil tank, to the filling hole on the rear of tender, 
open the cover of the filling hole, and measure the water 
height by whatever means that may be available. While 
performing this service, many slips and falls resulting 
in serious injuries have occurred due to the swaying of 
the tender while the train is in rapid motion, and weather 
conditions which render it difficult to maintain safe foot- 
ing. The results of accidents of the nature herein de- 
scribed are not recorded in the accident statistics of the 
Bureau of Locomotive Inspection unless due primarily 
to some defective condition of the locomotive; however, 
the unnecessary hazard in proceeding over the tender to 
the filling hole to measure the water in the tender while 
the train is in motion at normal speeds is apparent. 

The first recommendation was made in a previous an- 
nual report. Some of the railroads have recognized the 
value of the additional air-brake valve and have applied 
such a valve to a limited number of their locomotives. 
Likewise, some of the railroads have recognized the value 
of means to ascertain the quantity of water in the feed- 
water tank from the cab or tender deck. However, 
compliance with recommendations 1 and 2 is by no means 
generally widespread, and installations are not progress- 
ing to the extent that could be desired to obtain the 
maximum degree of safety. 


In this low-water explosion the boiler was thrown 116 ft.—One employee was killed and two seriously injured 
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EDITORIALS 


Hot Boxes a 
Perennial Problem 


It is practically impossible to eliminate hot boxes in 
railwav equipment, especially freight cars, but, admit- 
tine freely the present handicaps of severe winter 
weather in many parts of the country, difficulty in re- 
taining an adequate force of experienced car men, lack 
of suitable packing materials, etc., much more can and 
should be done to keep the number of hot boxes down 


to a point where they will have a substantially less . 


adverse effect on railway operation. Hot boxes cannot 
be eliminated, but they can be minimized. 

No longer ago than last October, the A.A.R. Me- 
chanical Division, anticipating what probably lay in 
store in the way of equipment delays due to the de- 
velopment of hot boxes under adverse winter condi- 
tions, made a study of journal-box inspection and 
lubrication practices then being followed by railroads 
and private car lines and found them deficient in many 
particulars. Some of the more predominant irregulari- 
ties included the following: Packing in storage not 
properly saturated ; improper waste reclamation ; excess 
amount of free oil used during periodic attention; 
interior of journal boxes not properly cleaned prior 
to repacking ; improper reclamation of journal bearings, 
resulting in loose lining and other irregularities; miss- 
ing or defective dust-guard plugs not renewed during 
periodic attention or when wheels are exchanged; 
loading of cars where journal boxes are overdue for 
periodic attention ; improper storage of journal bearings, 
resulting in injury to bearing surface; use of packing 
irons with too short blades; flat condition of wedges 
not determined during periodic inspection; missing, 
loosely fitting or otherwise defective journal-box lids; 
journal bearings worn out; packing too high, or con- 
taminated with water, dirt, sand, gravel, wood, rags, 
rust and other foreign matter; packing dry, not evenly 
distributed, rolled and up against the journal bearings 
or worked forward and up against the journal-box lids ; 
waste grabs under journal bearings on cars lined up 
in trains O.K.’d and ready for departure. 

The A.A.R. issued a circular letter calling attention 
to these unsatisfactory conditions and irregularities 
and suggesting that each railroad and private car owner 
investigate practices at its own shops and repair tracks 
and take action to assure compliance with present ap- 
proved rules instead of waiting for an official investiga- 
tion and report by the A.A.R. Mechanical Inspection 
Department. The record of hot boxes developing in 
recent months proves that less than the desired amount 
of work has been done along this line in raising journal- 
box inspection, lubrication and maintenance standards. 

Hot boxes in passenger car service have constituted 
a real problem on many roads this winter. With ex- 
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cessively low temperatures, it is impossible for coach 
yard forces to function with their usual efficiency in 
inspecting and servicing journals. Cold journals, in 
starting, frequently cause the packing to roll up and 
work under the brasses. And perhaps worst of all, 
snow and moisture get into the journal boxes through 
poorly-fitting covers and dust-guards, freezing and 
breaking down the lubricating properties of the pack- 
ing. There is only one solution to this problem and 
that is to get busy, in spite of all handicaps, and inspect 
all journal boxes on incoming trains, repacking those 
which show evidence of moisture or other undesirable 
conditions, applying a small amount of cut-back oil 
where necessary to prevent waste from rolling and 
checking all boxes again before trains leave. 

At one large passenger terminal in Chicago where 
these practices were put into effect in December, the 
number of journal boxes repacked jumped to 750 а 
day and several hundred journal-box covers a day 
were refitted and applied in an effort to keep out snow 
and water. This was a really big and tough job, under 
the conditions, for the car department force involved, 
but the gratifying result, was a reduction in passenger- 
car hot boxes on that road from 7 or 8 a day to about 
one a day or less. In spite of strenuous efforts, it 
seemed impossible to cut out that last hot box, which 
simply bears out the statement earlier in this editoria 
that hot boxes can be minimized but hardly eliminated 


Jack-Handle Days 


According to the best estimates of time-study men ot 
one of our major railroad systems, two 50-ton air 
operated jacks installed at an average freight-car repail 
point today will have paid for themselves by savings i 
labor costs alone within 15 months. Even more impor 
tant are the man-hours saved for use on other worl 
and the increased speed of car release from repai! 
points, Experience has shown that about 800 hours 0 
mechanics' or helpers' time has been saved through sud 
an installation during the course of a single year. À 
an exceptionally busy shop point such an installation 
made in 1937, was paid for within the first four month 
after the jacks were delivered. 

Various committees of the Car Department Officer: 
Association and other groups have urged consistent! 
that more attention be paid in the expenditure of me 
chanical department funds to the needs of car repai 
points. Whether the men on the locomotive side hav 
been more articulate in expressing their needs ist’ 
clear but generally it appears that a new shaper for th 
backshop or a lathe for an enginehouse is more likel: 
to be approved than two jacks for the car yard. Thei 
relative cost is small, the rate of amortization on tl 
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investment high but at all too many points the jack 
handle rather than the air-line lifts cars. 

What is true of car jacks is true of many other items 
of equipment in use at car repair points. A thorough 
study on any system of the possibilities of employing 
modern tools and devices would enable car department 
officers to approach management intelligently with re- 
quests for appropriations. The accumulated labor cost 
and car-release delay time represented by jack-handle 
days should convince even a stubborn management in 
tines much harder financially than the present. 


Netes on 
lighting 


In the course of developing the nation's industry for 
war, many huge war plants have been built which are 
spectacular for their size, the speed with which they 
have been placed in operation, the great number of 
people they employ, etc. Frequently they are equipped 
with lighting installations which in themselves are spec- 
tacular for the large areas lighted and for high values 
of lighting intensity. They make most railroad shops 
appear dingy by comparison, but they should not for 
this reason alone be held up as an example of what rail- 
toads should do. Any engineer can install a large 
number of fixtures and obtain high intensities if his 
cost accounting is not scrutinized too closely. To get 


an installation which meets the needs of a specific re- ` 


quirement at a justifiable cost requires real engineering. 

More or less typical railroad lighting is usually 
farther from good practice than that in hastily con- 
structed war plants. Railroad lighting stemmed origi- 
nally from the smoky oil torch, which even now finds 
favor among many enginehouse workers. In one loca- 
tion portable extension cords were connected perma- 
nently in an enginehouse and instructions to use them 
issued from headquarters, but the oil torches would 
Teappear as soon as the headquarters representative was 
tone. Persistence in the use of oil torches may be 
partly tradition, but the fact that the practice continues 
50 tenaciously suggests that some of the newer methods 
ve not enough better to assure displacement of the 
torches, Much experimenting is being done in this 
ield and the use of fluorescent lamps offers consider- 
able promise. 

Among lighting engineers it is quite generally ac- 
‘epted that good lighting in a shop consists of uniform 
general illumination, supplemented at machine tools, 
benches, etc., by local lighting units which increase the 
intensity of the lighting on the work being done. Glare 
sof course to be avoided as are also any brightness con- 
tasts in excess of ten to one; that is, the work should 
not reflect more than ten times as much light as the 
lackground. 

Good general illumination in a machine shop may con- 
"tute bad lighting. Suppose for example, the illumi- 
nation on the horizontal plane is 20 footcandles. It 
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may, however, be no more than ten on the vertical plane. 
Then when the operator, who is working on a vertical 
surface, stands up ќо his machine, his shadow may re- 
duce it to two or three. If the reflection factor of the 
work is perhaps half that of the background, the opera- 
tor is then looking toward a background that is twenty 
times as bright as the thing he is trying to see. Con- 
versely, if only local lighting is used, the work may 
be so much brighter than the background that his eyes 
tire quickly. 

Priorities on material have made it difficult for the 
railroads to do much about improving of lighting sys- 
tems, and in many railroad locations, depreciation rates 
of such equipment are high. By the time the material 
situation becomes easier, the railroads will have much 
lighting replacement work to do and it is expected 
that they will take full advantage of available knowledge 
of what constitutes good lighting and also of the many 
new light sources, light controls and wiring materials 
which have been developed since the railroads have had 
full opportunity to make lighting installations. 


Boiler Explosions — 
Must We Have Them? 


During the year ended June 30, 1944, according to the 
report of the Bureau of Locomotive Inspection, I. C. C., 
there were 19 locomotive boiler explosions in which 12 
persons were killed and 62 injured. All of these explo- 
sions were due to low water and overheated crown 
sheets. This is a record which the railroads have no 
reason to be proud of and in viewing these statistics it 
matters not so much whether there were fewer, or less, 
explosions than in some previous period, but that there 
were any at all. It may startle some people to make the 
blunt statement that there is no excuse for a boiler ex- 
plosion but such is the case and in making such a state- 
ment we recognize that we are ignoring their basic 
cause—human carelessness and poor judgment. 

In discussing boiler explosions one is faced with the 
necessity of repeating again and again arguments that 
have been used as long as there have been steam loco- 
motive boilers so that it is not possible to present some 
new approach to the problem in the light of recent ex- 
perience. These accidents, except for that one case in a 
million,.are the result of man-failures and, in all fair- 
ness to the men who operate locomotives, it may be well 
to say right at the outset that such man failures are not 
always chargeable to the men in the cab. 

. We have had enough experience in the design and 
construction of locomotive boilers that it is reasonably 
safe to say that any boiler constructed in accordance 
with I. C. C. requirements is a safe boiler, i£... (1) the 
safety and protective devices which have been installed 
on it are maintained, at all times, in an operative con- 
dition; (2) these devices are inspected both by engine- 
house inspectors, the engine handlers and the engine 
crews to make sure that they are functioning properly 
before a locomotive ever leaves a terminal and (3) the 
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water level indications are constantly checked by the 
engine crew and water supplied to the boiler to main- 
tain a proper level in accordance with its requirements. 
These things having been done there is rarely ever an 
excuse for loss of life, an injury or the destruction of 
property as a result of a boiler explosion. Why, then, 
do we continue to have them? 

There is one thing that the I. C. C. Bureau of Loco- 
motive Inspection report does not show and that is the 
number of near-explosions, these unrecorded cases where 
the initiative, the good judgment and the quick action 
on the part of an engine crew have saved life and prop- 
erty by dumping a fire when it became evident that 
there was no chance of maintaining the proper water 
level in the boiler. Possibly these are the incidents 
about which greater publicity should be given, for be- 
hind them are the controlling factors that operate to pre- 

` vent boiler accidents. If every railroad management 
could impress indelibly on the mind of every employee 
connected with locomotive boiler operation the simple 
fact that there are times and circumstances when there 
is only one thing to do—to dump the fire—we would 
see an immediate reduction of boiler accidents. Man- 
agement must, however, carry on a constant campaign 
of education and discipline; education in the fact that 
safety of operation and the protection of life and prop- 
erty are always more important than the maintenance 
of a schedule; discipline in boiler maintenance, inspec- 
tions and those details of watchfulness and functioning 
on the part of every employee whose job it is to watch 
the water level. And when that crucial moment comes 
when, through whatever cause, the water level cannot 
be maintained, management must also have made it 
clear that there need be no hesitation or concern about 
what some one will think—just dump the fire. 


Present Wheel Shop 
Machinery Inadequate 


Some modern machine tools and shop equipment have 
been installed in railway wheel shops in recent years, 
but not enough to have any great effect on. the total 
machine inventory as regards its state of being to a 
large extent old, worn out and obsolete. Additional 
testimony to the accuracy of this statement was afforded 
at the December 11 meeting of the Car Foremen’s 
Association of Chicago when the principal paper, 


“Wheels for Post-War Railroad Service" was presented . 


by C. T. Ripley, chief engineer, Wrought Steel Wheel 
Industry, and the entire subject of wheel performance 
and maintenance was gone into quite thoroughly. 

In introducing his subject, Mr. Ripley pointed out 
that the total annual cost for all types of locomotive, 
passenger and freight car wheels on one large railway 
system was. $2,110,000 and that this figure, if applied 
proportionately to the total car and locomotive owner- 
ship of all railroads, exclusive of cars of private owner- 
ship, would amount to approximately $60,000,000 a 
year. This amount is a sizable percentage of the 
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total cost of equipment maintenance on American rail- 
roads and hence constitutes an item which should be 
constantly checked and rechecked from every angle of 
wheel purchase, use and maintenance, with a view to 
effecting maximum practicable economies. The state- 
ment was made during the course of the meeting, and 
not challenged, that improved wheel practices, par- 
ticularly as regards maintenance, would make it feasible 
to reduce total wheel costs to the railroads at least 
20 per cent or $12,000,000 a year. 

Here, then, is the incentive for a re-examination of 
railway wheel shop machinery and practices which 
need further substantial improvement in spite of all of 
the efforts already made along this line, both by in- 
dividual railroads and the Association of American 
Railroads, Mechanical Division. Unsatisfactory con- 
ditions, all too commonly found, include out-of-round 
wheels, taper wheel seats, mismated wheels, poorly 
finished journals, etc. Some old axle lathes cannot 
machine either wheed seats or journals accurately. 
Boring mills sometimes cannot be kept in condition to 
bore wheels central regardless of constant checking. 
Mr. Ripley stated that on some of the older wheel 
lathes, wheels are turned as much as .04 in. eccentric 
and on the average wheel lathe .02 in. He advocated 
the use of modern grinding machines which can hold 
this eccentricity to .005 in., with resultant improved 
riding, less wheel sliding, less wear and breakage of 
truck parts and fewer hot boxes. 

Not only should wheels be accurately round and 
concentric with the journals when applied under freight 
as well as passenger equipment, but this condition ought 
to be maintained in service, and modern wheel-grinding 
machines are an important aid in this desirable objec- 
tive. It may also be said in favor of the grinders that 
they conserve a large amount of tread-wear metal by 
making it unnecessary to cut under work-hardened 
wheel treads, in order to hold a chip and avoid breaking 
wheel-lathe tools. Wheels with flat spots up to 2 in. 
long, for example, can be reconditioned by grinding 
off just enough metal to give a true circular tread, 
whereas a wheel-lathe cut generally has to be at least 
% in. deeper. 

Another machine which may in a short time receive 
consideration for installation in car wheel shops is à 
balancing machine for mounted passenger-car wheels. 
Such machines have already been developed’ and ex- 
periments are now being conducted, primarily to find 
a satisfactory method of correcting any conditions of 
static or dynamic unbalance which may be uncovered. 
It seems clear that for the high speeds of to-day and 
possible super speeds in the post-war period, passenger- 
car wheels may have to be balanced to assure the neces- 
sary smoothness and quietness of car operation. 

In these days of arduous and high-pressure rail trans- 
portation, railroad men are confronted with many 
problems, not the least of which is the improvement oí 
wheel performance, especially as influenced by wheel- 
shop machinery and practices. 
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With the 
Car Foremen and Inspectors 


С. & М. W. Installs 
Portable Car Washer 


The exterior cleaning of passenger train cars is an ardu- 
ous job under the best of conditions and especially so 
at present, owing to difficulty in maintaining an adequate 
bor force. To meet the emergency presented by high 
car-cleansing costs, shortage of labor and the necessity 
of quick turn-around time for the large number of stream- 
line trains operated into Chicago over the lines of the 
Chicago & North Western, this road has installed a port- 
able car washing machine at its Diesel streamliner ser- 
vicng yard which is producing unusually good results. 

This machine, made by the Whiting Corporation, 
Harvey, Ill., is mounted on small wheels on a cross-track 
so that it can be easily rolled into position at-any one of 
four active tracks for washing streamline coaches and 
Diesel locomotives as the trains are backed on to the 
servicing tracks. On the basis of experience with this car 
washer since it was installed last August, normally wash- 
ing an average of four trains, or 60 cars, a day, including 
12 Diesel-electric locomotive units, it is estimated that the 
machine will more than pay for itself in the first year 
of operation. 

Referring to the illustrations, the general construction 


WHITING 


NO 
CLEARANCE 


Whiting portable car washer positioned over one of four tracks at the 
Со М. W. Diesel-train servicing yard, Chicago—One train has just 
backed through the washer 


| of the portable car washer will be apparent. It consists 


of two substantial vertical steel members, tied together 
at the top by a sturdy cross member, well braced with 
gussets. The bottom ends of the columns are equipped 
with four flanged wheels for movement across the ser- 
үста tracks by means of a hand racking mechanism. 
The machine is clamped and positioned by four adjustable 
clamps hooked to ground rings, and four liftable pins 
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engaging suitably located holes in the cross track. The 
machine is designed to be readily moved by one man and 
rigidly held when clamped. 

This portable car washer, as installed on the North 
Western, is designed for one-way washing only, as all 
cars are washed while passing in one direction to the 
layover tracks. Each side of the washer carries one 
long 15-in. by 9-ft. brush which operates at a speed 
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The portable car washer ready for a streamliner to back through under 
its own power 


of about 240 r.p.m. by V-belt drive from а 3-hp. elec- 
tric motor and is used to wash a car side from the edge 
of the roof down to the bottom of the side sheets. A 
self-alining feature enables this brush to adjust its po- 
sition to the tilt of the car bodies. The shorter 15-in. 
by 3-ft. 10-in. brush, also operates at 240 r.p.m., but 
driven by V-belt connection from a 2-hp. electric 
motor, is positioned so as to wash the windows which 
are practically flush with the car sides in modern 
streamline equipment. These brushes consist of fibres 
suitably secured to wood cores and applied in stag- 
gered half sections which are bolted together around 
a slotted drive shaft. The brushes are thus positively 
prevented from turning on the shafts and there are 
no uniform horizontal breaks or lines between individual 
brush sections to leave marks on the car sides. 

There is one water-spray pipe back of each brush 
to keep it well soaked and, in addition, the entrance and 
exit end on each side of the car washer carries a full- 
length vertical water pipe with eleven L5-in. nozzles, 
evenly spaced about 10 in. apart and directed at right 
angles against the car side which thus receives a copious 
water bath both before and aíter passing the brushes. 
Drain pans and splash plates are applied to deflect the 
falling water into sewer openings located directly under 
the car washer. 

Reference to the illustrations will show that the brushes 
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are mounted on swinging arms and may be held against 
the car sides at constant predetermined pressure by 
means of suitable counterweights. When not in use, 
the brushes are swung back out of the way of any cars 
which may be passing through. Brush arm movements to 


The anchoring mechanism, hand-ratchet device, water and electric 
connections and brush control lever 


“operative” and “inoperative” positions are controlled 
by a 30-in. hand lever located on the back of the structure 
at each side of the car washer. Water is supplied through 
a single 2-in. hose connection to the car washer and it 
is extremely important to have an adequate supply of 
water, preferably at a pressure of about 40 Ib. Electric 
connections to the brush-operating motors are supplied, 
with push-button control from the same side of the 
machine to which water is supplied. 


How the Portable Car Washer Is Used 


After streamline trains arrive at the C. & N. W. 
passenger station and are unloaded, all vestibule doors are 
carefully closed and the same engine crew backs the train 
a short distance west to the Chicago shops-where it is 
slowly pushed through the portable car washing machine, 
at a rate of about 80 ft. a min., and on to the servicing 
tracks where all other necessary work is done during the 
limited layover time. (When again ready for service, 
the train is backed on through the servicing yard to a 
large Y, headed west on the main line and backed into 
the Chicago passenger station for reloading.) 

With adequate water pressure and volume and brushes 
revolving at the specified speed, cars passing through 
the washer will be cleaned at least as thoroughly as by 
hand and, of course, with much less manual labor. In 
North Western experience, it has been found desirable 
to hand wipe the windows aíterwards in order to avoid 
‘streaks, and the front ends of the Diesel locomotives and 
the rear ends of the observation cars have to be hand 
cleaned. Car roofs are not washed, because drippings 
from the roof would run down after rinsing and have 
a tendency to streak the car sides. Another limitation 
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` of any car washer operated out of doors is that it cannot 


be successfully used in freezing temperatures. 


How Exceptionally Dirty Cars Are Cleaned 


It is understood that the car washing operations de- 
scribed thus far comprise what is called "light cleaning" 
and utilize water, only, in the car washing machine, 
For those cars requiring “heavy cleaning,” it is necessafy 
to apply a light and preferably uniform spray of oxalic 
acid or some commercial cleaner, thoroughly distributed 
over the car sides and allowed just enough time to ner 
tralize itself before being brushed and rinsed off in tht 
car washing machine. 

For this purpose, the North Western has constructed 
two vertical stand pipes each equipped with three 54-1 
spray nozzles and located on either side of the lead tradi 
about 100 ft. ahead of the car-washing machine at tht 
servicing tracks. 

The cleaning solution, mixed in one of the adjoining caf 
shop buildings, is contained in two 80-gal. tanks тош 
on wheels and supplied with air which forces the clean 
out of the standpipe nozzles in fan-like sprays сое 
the car sides from the top of the letter boards to Ё 
bottom edges of the skirt sheets. The North Westen 
found that.if cars are then moved down the track ar 
through the car washing machine, the leading walt 
spray will have the effect of washing off a consideral 
amount of the cleaning solution before it has a cham 
to be worked in by the brush. In washing cars, there 
fore, which require the use of a cleaning solution, i 
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lead water sprays on the car washer are turned off ; the 
brushes thoroughly rub the cleaner on the car sides ; and 
the final spray rinses the cleaner off. 

Several precautions need to be observed, aside from 
maintenance of proper brush speed, water pressure and 
volume. In the first place, the location of the cleaning 
solution sprays sufficiently in advance of the car washer 
is of fundamental importance, also assurance that the 
deaner does not remain too long on the highly-finished 
car surfaces; car speed past the brushes must not be 
too fast and the North Western finds that one car a 
minute, or roughly 80 ft. a minute, is about right for 
the desired results; all sprays and brush action must 
be controlled so as to avoid getting water on the саг 
roofs from which it will subsequently drop and streak 
the car sides ; in the case of cars washed with the cleaning 
solution, all of this solution must be thoroughly scrubbed 
and rinsed from the car sides before they are allowed 
to dry, otherwise the exterior finish will be damaged. 

To make doubly sure of the latter objective, it is 
proposed to increase the number of nozzles on the exit 
spray pipe in the present installation and direct them 
both ahead and back of the perpendicular so as to flush 
the car sides even more-thoroughly than is now the case. 

This portable car washer installation on the North 
Western is the first of its kind and hence somewhat 
experimental: in character. On the basis of experience, 
minor changes and improvements may be expected. It 
has been recommended, for example, that consideration 
be given to installing an additional long brush on either 
side of the machine to assure a still more thorough clean- 
ing job in less time; that an electric pump be installed, 
especially in cases where there is any tendency for the 
water pressure at delivery nozzles to drop below 40 Ib.; 
that wheels of larger diameter be installed to facilitate 
moving the washer over the cross tracks; and that re- 
fillable metal brush cores be substituted for the present 
wooden ones in order to permit increasing the brush speed 
to 370 r.p.m. and avoid the warping and breakage 
tendency of wood-core brushes. 

Savings effected with the present portable car washer 
are large, however, in spite of being based on the 
relatively light operation of washing an average of 60 
cars a day. The capacity of the machine is much higher 
than this and hence it is adapted to make propor- 
tonately increased savings if and when additional 
service tracks are installed at the Chicago Diesel train 
yard and more cars are available for and require washing. 


More Rigid Car 
Inspeetion Needed 


Ina circular letter, dated January 15, V. R. Hawthorne, 
executive vice-chairman of the A.A.R. Mechanical Di- 
“son calls attention to reports being received of an 
‘creasing number of defective and broken truck side 
fames, particularly of the older types. Unless the de- 
fective conditions are detected in inspection and cor- 
tected, failures may occur enroute and result in derail- 
ments or wrecks. The older-type side frames must be 
maintained for the duration of the war emergency. 
Realizing this, the letter stresses the need for special 
torts to inspect these frames, also defective bolsters, 
wheels, couplers, brake: beams, etc., which constitute a 
definite hazard to operation. It is requested in the letter 
that all railroads and car owners take necessary action to 
Insure a most rigid inspection of trucks, wheels and 
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‘couplers at all interchange points and when cars are on 
repair tracks, everything possible being done to detect 
and correct defective condition of these parts to avoid 
failures in service. 


С. & М. W. Tries New 
Journal-Box Cover Shield 


One of the most serious problems confronting the rail- 
roads, particularly this winter as a result of heavy snow 
falls throughout the country, is combating hot boxes on 
passenger trains. It has been necessary to resort to 
unusual tactics, including the assignment of additional 
forces in coach yards for the repacking of journal boxes 
as the result of water-saturated packing. In order to 
reduce the entry of snow and road dirt in journal boxes, 


The shield shown with the lid open 


a journal-box cover shield has been devised, as shown 
in the illustrations, by G. R. Anderson, assistant super- 
intendent car department, Chicago & North Western, and 
is now being generally applied to passenger train cars on 
this road. 

These. shields, not patented, are made of No. 16 
gage galvanized sheet steel, in two parts or sections, 
one right and one left, each being trimmed to size 
from a flat sheet, veed out at one corner and having 
two sides bent or flanged so as to bring the edges of the 
vee together where they are held by tack welding. Two 
shield sections are then applied by spot welding, one on 
each side of the journal box cover in such a way that 
one flange covers each side joint and the lips on the 
bottom of the shield cover the bottom joint. 

In the main, this journal-box cover shield serves as a 
wind deflector to keep air current caused by high-speed 
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Journal-box cover shield developed on the Chicago & North Western 


operation from blowing directly at on into the joints 
between the cover and the journal box. The Chicago 
& North Western has found that, with these shields at- 
tached, the intake of snow and foreign matter at the 
front end of journal boxes has been greatly reduced 
which tends to prevent the development of hot boxes 
from this cause and makes it unnecessary to repack 
journal boxes as frequently as in the past when, under 
adverse winter conditions, 500 to 800 boxes had to be 
repacked every day at some large coach yards. 


Air Brake 
| Questions and Answers 


HSC High-Speed Brake Equipment for Passenger 
Cars and A and B Diesel Locomotive Units* 


267—Q.—Describe further, the various parts of the 
independent brake valve and their functions. | A.—The 
brake application is obtained by moving the handle to 
the right which increases the cam pressure on dog 72 and 
pusher 68. The balance levers are attached to pusher 
68 with roller 69 pivoted on exhaust valve 65. The 
lower end of the balance lever pivots on inlet valve 50 
through push rod 70. The balance levers control the 
self-lapping function of the brake valve, as later ex- 
plained. The exhaust valve seat is located in piston 59 
and is connected by a series of holes to the spring cavity 
which is open to the brake valve exhaust. The interior 
chamber of the brake valve is connected to the inde- 
pendent application and release pipe. This connection 
is controlled by the cam through the dog, to hold ap- 
plication valve unseated in all positions of the brake 
valve handle except locking position. The brake valve 
handle is hinged by a cam roller and is held upward by 
a spring. Independent release is obtained by depress- 
ing the brake valve handle on a ball which operates the 
release check volves. The lower spring normally holds 
the lower check valve seated, closing off the main 
reservoir supply, and the upper check valve unseated, 


* This is the continuation of a series, the last of which appeared in the 
August, 1944, issue 
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opening the actuating pipe to the atmosphere. When 
the handle is depressed on the bail, the plunger seats 
the upper valve and opens the lower valve, permitting 
the main reservoir air to flow to the actuating pipe. The 
locking position consists of a slot in the handle guard at 
the extreme left. To place the handle in this position, 
depress the handle and move it to the left into the slot, 
which locks the handle down. The plunger seats the 
upper valve and unseats the lower valve, holding the 
brake released. Also in this position the handle cam 
raises the dog and seats the application valve, closing 
the independent application and release pipe. Controlled 
emergency valve is held seated by a spring in all handle 
positions except full application, in which position a cam 
on the handle shaft engages the valve stem and unseats. 
the valve. 

268.—Q.—During initial charging, what must be done? 
A.—Either the MS-40 brake valve handle or the foot 
valve pedal must be held down. 

269—Q.—Describe the initial charging operation on 
locomotives. A.—With air compressors cut in and 
operating, air flows to the first main reservoir of each 
unit, thence through the connecting pipe and check valve 
to the second main reservoir. A branch from the reser- 
voir connecting pipe is connected between units and thus 
equalizes the main ‘reservoir pressure on both units. 
Air from the second main reservoir flows through the 
H filter to connection 6 of the FS-1864 or f-1864 relay 
valve and D-22-ER control valves on both units; on 
the A unit to connection 21 of the S-40-C independent 
brake valve and to the M-3-A feed valve and M-3A 
reducing valve; on the B unit to the SA-5 hostler brake 
valve. Reducing valve air at the pressure controlled 
by the adjustment of the reducing valve, flows through 
the reducing valve pipe and through the C-1-3-6 strainer 
and check valve to the signal pipe, charging this line 
to approximate reducing valve pipe pressure. On the 
A unit the feed valve reduces the main reservoir air 
to its setting of 110 Ib. and feed valve air flows to con- 
nection 21 of the MS-40 brake valve, choke 115, past 
the non-return check valve 90 to chamber A above 
rotary valve 54, and through branch port 21a to the 
chamber of inlet valve in the self-lapping portion. With 
either the brake valve handle or foot valve pedal held 
down, the air flows through pipe 21 to the 27 connection 
of the M-2 brake application valve, charging chamber 
A back of the piston 4, and through choke K in the 


piston, charging chamber B on the face of the piston. 


From chamber B, the flow continues through passage 
10b, cut-out cock 19 and passage 10a to pipe 10 and the 
diaphragm cut-off valve, lifting the lower diaphragm of 
the latter and flowing to the foot valve. With the foot 
pedal released, the flow continues through pipe 3 to the 
MS-40 brake valve, thence through passage 3 to the 
pilot valve 21 at the top of the brake valve. With the 
brake valve handle held down, the pilot valve is seated 
and the safety control system charged to feed valve pres 
sure setting. The pressure thus equalizes on both faces 
of piston 4 of the M-2 brake application valve and 
spring 12 holds the piston and attached slide valve in 
release position. If the foot pedal is held down, the 
brake valve handle may be released and the safety contro! 
pipe is held charged up to the foot valve where the 
diaphragm is held sealed by pedal pressure, preventing 
the flow to the brake valve pilot valve exhaust. With 
the M-2 brake application valve in release position the 
reduction limiting reservoir is connected to the MZ 
brake application valve exhaust through passage 2^ 
choke N and ports Z and C in the slide valve to exhaust 
Ex. Feed valve air, at the pressure controlled by the 
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adjustment of the feed valve, flows through a pipe to 
connection 21 of the MS-41 brake valve, thence past a 
check yalve to chamber A above the rotary valve. With 
the brake valve handle in release position, air from 
chamber A flows through port а in the rotary valve 
and pipe 2 to connection 2 of the M-2 brake application 
valve, thence through passage 2a to the chamber above 
the cut-off valve head, and through passage 2 to the 
side valve. With the latter in release position, cavity 
V connects passages 2 and 2b so that feed valve air 
flows to the spring chamber beneath the cut-off valve 
piston. Air pressures below and above the cut-off 
valve piston, therefore, are equal and the spring holds 
the cut-off valve unseated, permitting the feed valve air 
to flow from passage 2a past the cut-off valve head to 
passage la, pipe connection 1 and pipe 1, through the 
double heading cock, thence to the brake pipe, charging 
it to feed valve pressure. In the M-2 brake application 
valve passage Ја also connects to chamber F of the 
equalizing piston valve portion, charging it to brake 
pipe pressure. At the MS-40 brake valve, port b in 
the rotary valve connects the feed valve pressure from 
chamber 4 to pipe 4 and connection 4 of the M-2 brake 
application valve, thence through cavity in the slide 
valve to passages 5a and 5, thence to the equalizing 
reservoir and chamber D in front of the equalizing 
piston, and charging these to the same pressure as that 
of the brake pipe. As piston chambers F and D of the 
equalizing piston are charged equally, the piston is bal- 
anced and the spring holds the piston in charging 
position through lever 49, and maintains the. discharge 
valve on its seat. Discharge valve passage 16 is con- 
nected to pipe 76 and to the rotary of the MS-40 brake 
valve, where it is blanked. Thus, if the brake pipe 
chamber F charges faster than the equalizing reservoir 
chamber D, causing the piston to move and open the 
discharge valve, no brake pipe ait will be lost, and the 
pressures will equalize and close the discharge valve 
when the two pressures become equal. A branch from 
the brake pipe connects to the MS-40 brake valve con- 
nection 1, charging passages 1 and 1а and the spring 
chamber of emergency valve and its pilot valve, which 
are held seated by their springs. 


Grinder Saves 
Car-Wheel Metal 


Since 1941 over 18,000 pairs of car wheels have been 


ground at the Western Avenue coach yard of the Chi- 
саро, Milwaukee, St. Paul & Pacific at Chicago. The 
fractice is to grind all car wheels after they are turned. 

order to conserve service wear metal, tread-worn- 


hollow wheels are put in the wheel lathe, the flanges 


feor-type car wheel-grinding machine installed at the Western avenue, 
cago, car wheel shop of the C. M. St. Р. & P.—Roller bearing wheels 
shown in the machine ; 
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cut down to the proper contour and height and the 
outer edge of the tread turned down, leaving the original 
wearing surface at the center. These wheels are then 
put in the grinding machine and the tread surface ground 
only just enough to true the wheels. It is estimated that 
at least 16 in. of wear metal per wheel is saved by this 
operation as compared with turning the entire wheel 
contour in the wheel lathe. In the case of the wheels 
having sharp flanges, full contour turning in the wheel 
lathe is of course essential. 

A record of car wheels handled at the Western Ave- 
nue car-wheel shop shows that during 1944, 1,519 pairs 
of car wheels were turned, 1,656 pairs partially turned 
by the process just described and 4,567 pairs ground. 
The latter figure included all wheels turned plus those 
ground to remove flat spots. About %4 in. of metal is 
removed for each pass of the grinding wheel which is 


Car wheel grinder and a pair of tread-worn-hollow wheels which have 
had the flanges re-formed and the outer rim cut down, leaving original 
А metal іп the tread to be trued by grinding 


set on a taper to correspond with that of the tread. 
Two or three passes of the grinding wheel across the 
tread are usually required to remove a 2-in. flat spot. 

Unless there is a change in wheel size, practically no 
set-up time is required in rolling a pair of car wheels 
into the American Car and Foundry car wheel grinder 
and mounting it between the centers. In the case of 
wheels with ball-bearing journals, however, the front 
cover of the journal box on each side has to be removed 
and a wood block inserted to cover the bearing and pro- 
tect it against abrasive particles. This wood block 
leaves the end of the journal uncovered and the axle 
center hole can be readily lined up for insertion of the 
ball-bearing dead center on each side of the grinding 
machine. Two operators are used on the machine which 
normally grinds from 14 to 16 pairs of wheels in eight 
hours. This is an average of somewhat more than 30 
min. per pair of wheels, a production which cannot 
usually be maintained when there are many wheels with 
2-in. flat spots. 

The grinding wheels used on this machine are 274-in. 
wide by 30 in. in outside diameter and mounted on 12-in. 
mandrels which operate at 1,750 r.p.m. They are dressed 
occasionally with a diamond point tool, primarily to 
maintain the proper radius on the corner next the flange 
and are worn down until only about as thick as they are 
wide. The service life of each pair of grinding wheels 
is dependent on the type of wheel employed and the 
proportion of badly worn wheels. At the Western Ave- 
nue shop, one pair of grinding wheels will last to true 
the treads of 146 to 176 pairs of steel passenger-car 
wheels. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


L. & N. Installs 
Improved Smoke Consumer 


The steam-air jet for smoke abatement is an old idea 
and the first patent is said to have been granted to 
M. W. Ivison in England in 1838. Since that time, 
literally hundreds of variations of the original idea have 
been tried and some of them extensively used, but with 
rather meager and not entirely satisfactory results. Dur- 
ing the last year or more, an improved steam-air jet, 
developed as a result of research conducted by Bitu- 
minous Coal Research, Inc., and extensive service tests 
on the Louisville & Nashville, has been installed on a 
number of L. & N. switching locomotives with outstand- 
ing good results, as shown in a public demonstration before 
city officials, smoke abatement engineers, railroad men 
and others at Nashville, Tenn., last October. 

The principal difference between the new type of 
steam-air jet and the plain induction tube used on many 
roads is an air tube of optimum length, a smooth ap- 
proach to the air tube, a steam nozzle accurately cen- 
tered and positioned to give maximum air entrainment, 
and a silencer which acts like a muffler. This device is 
not patened or patentable and may, therefore, be made 
and used by any road interested. One of the illustra- 
tions shows three of these steam-air jets applied to the 
left side of an L. & N. switching locomotive and there 
are three on the right side applied in the same manner 
but staggered so as to give uniform coverage of the 
grate area. i 

The number and location of the induction tubes is 
important if good performance is to be obtained. They 
are horizontal and placed in the sides of the firebox. 
The tube nearest the fire door (generally on the left 


The safety valve is open and the stack clear after placing 40 scoops 
of coal in the firebox 
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Cab view of over-fire air valve and blower valve 


side) should be located approximately 16 in. from ti 
inside door sheet and about one bolt higher than ЇЇ 
bottom of the firedoor opening. The tube nearest the f 
door on the opposite side of the firebox should be locatt 
28 in. or 29 in. from the inside door sheet ; i. e., 12 in. ( 
13 in. ahead of the foregoing tube and at the same heigl 
above the mud ring. Successive tubes on either side | 
the firebox are spaced approximately 24 in. apart, ar 
approximately 16 in. above the grate. The tubes may ! 
lower toward the front to clear the arch. The inductio 
tubes may replace staybolts, or be located between sti 
bolts. The locations stipulated have been found to gii 
best results; and other appliances should be relocated, 
necessary, to admit of obtaining such locations. В 
The number of air jets and induction tubes require 
on any particular class of locomotive is dependent ир 
the grate area and coverage desired. In the experien 
of the L. & N., it has been found that one 2¥4-in. indui 
tion, fitted with a 214-in. outside diameter air tube an 
34-in. steam nozzle is needed for each 10 sq. ft. of gral 
area for locomotives in switching service with burnin 
rates not in excess of 50 Ib. per sq. ft. of grate per how 
If burning rates exceed this amount the steam noz 
may be increased in diameter to % in., which will ta 
care of 80 Ib. of coal per sq. ft. of grate per hr. Exper 
ence on the L. & N. indicates that it is not advisable 
exceed a steam nozzle diameter of % in. for an air tu 
of 214 in. outside diameter. For locomotives in 10a 
service, burning rates much higher than the maximul 
in switching service are encountered and it is necessa! 
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to increase the induction and air tubes to 314 in. and 
3% in. outside diameter, respectively, dependent upon 
specific data covering grate width and length; heating 
surface ; etc. 

The L. & N. steam-air jet shown in the drawing is 
an improved design differing from the ones shown in- 
stalled in the illustration. It is the result of consider- 
able laboratory experimenting to obtain satisfactory 
sound performance as well as capacity and maximum 
entrainment ratios, The ones in the photograph of the 
locomotive were loosely packed with steel-wool to give 
an acceptable sound level. The steel-wool, however, 
had the disadvantage of offering resistance to the flow 
of air by plugging with road dirt and disintegration due 
to rusting. The improved design effectively ‘overcomes 
these handicaps and also gives superior results in low- 
ered noise level. They are made principally from boiler 
tubes and flues and a set can be readily made in any 
railway boiler shop. 

The steam-air jets are left turned on virtually at all 
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L. & N. improved Type A steam-air jet and silencer 


times while the locomotive is under fire; while working 
ш yards, standing and moving around shops and engine- 
houses;-and whenever needed to avoid making smoke, 
such as while adding coal to the firebox, cleaning fires 
and building new fires. The stack blower is used for 
draft and elimination of smoke, following the general 
practice in this respect. The following instructions cover 
the operation of the device and if placed in a metal holder 
under glass in the cab, they will be accessible to the fire- 
men and others. 

(1) When going on duty, the fireman will first open 
the stack blower valve just enough to prevent the gases 
and smoke from coming out of firedoor and to raise the 
smoke from the stack. 
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Application of improved steam-air jets and mufflers to the 
left side of an L. & N. switching locomotive 


(2) Open the smoke-consumer valve (indicated by a 
small plate “Smoke Consumer” and operated from the 
fireman’s seat). Firemen will keep this valve open 
while on duty, in transfer as well as short switching 
service to provide a constant flow of air over the fire; 
also, the valve should be kept open after the locomotive 
is delivered to the enginehouse. | 

(3) Before leaving the enginehouse, see that the air 
induction tubes are in operation, i. e., blowing air over 
the fire. If not, have the steam rfozzles cleaned. 

(4) Place a bank in the firebox, higher at the door 
sheet than along the sides, but do not cover the induc- 
tion tubes. | 

(5) If smoke is not altogether dispersed by the smoke 
consumer, gradually open the stack blower valve until 
the smoke is cleared up. Do not use the blower any more 
than necessary to free the stack of smoke. 

(6) Maintain a U-tank at all times, and after adding 
coal to the fire, keep the firedoor closed. 

(7) The 1-in. globe valve under the operating valve 
to the smoke consumer is for enginehouse use only. 

The Louisville & Nashville now has 50 switchers, one 
2-8-2 heavy freight locomotive and two light 4-6-2 loco- 
motives equipped with steam-air jets. Authority has 
been granted to equip a total of 99 switchers used at 
various terminals of this road. A number of other roads 
also utilize steam-air jets patterned after the L. & N. 
design. 


One Way to Set 
Locomotive Valves 


Here is a shop tested time saver that will saye several 
man-hours on every engine that passes through the shop. 
In setting valves by trailing it has long been considered 
necessary to move the engine forward to square the for- 
ward motion, and then move it backward with the valve 
gear in the back-up motion to square the back-up motion. 
It has been found possible to square the back-up motion 
without moving the engine backwards, the valve gear 
is placed in the back-up position in the usual manner 
but the engine is moved forward when taking the back 
up travel marks. This method makes it possible to set 
valves on the fly while the engine is being cabled out 
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of the shop across the transfer table to the firing shed 
and gives a straight line movement out of the shop with- 
out the necessity of changing the cable to move the 
engine back and forth across the transfer table, while 
a number of craftsmen stand by waiting to get a chance 
to work on it. The method is sound in theory, for a 
little study will show that the direction of rotation of 
the wheels has no effect on the length of the valve 
rods and eccentric rods and that the effect of any lost 
motion will be the same regardless of the direction of 
rotation of the wheels. 


Roll-Over 

Drum Disposal 

Floyd Bliven, salvage supervisor at General Electric’s 
Erie Works, developed this roll-over drum which easily 
disposes of wet grinding sludge, and similar waste. An 
open-top drum welded to a metal base plate is framed 
with two metal hoops, held rigid by angle-iron braces. 
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Disposal drum that can be handled and dumped by fork truck 


The drum is easily transported by means of an electric 
fork truck from various machines to the drain. After 
lowering the drum to the ground, the operator moves 
the truck back until the fork tips are under the edge 
of the base plate. As the forks are slowly raised, the 
drum rolls over and the waste is emptied. The drum is 
automaticaly returned to an upright position by the 
weight of its base. 


Questions and Answers 
On Welding Practices 


Safety in Welding 


Q.—Is there any recognized standard code governing safety 
requirements for welding? 


A.—Although safety factors involved in welding have 
been dealt with by manufacturers, insurance companies 
and others in the form of instruction pamphlets, the only 
work which might be termed a code has been prepared 
by the American Standards Association. The committee 
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preparing a report on safety in electric and gas welding 
and cutting operations was composed of representatives 
of equipment manufacturers, users, insurance companies, 
the National Safety Council, and government regulatory 
bodies. The report was reviewed by hundreds of manu- 
facturers and users and finally released under the title, 
Safety in Electric and Gas Welding and Cutting Opera- 
tions, by the American Standards Association, 70 East 
Forty-fifth street, New York. Single copies sell for 
40 cents. It should be remembered that this is not a 
legally binding code but a standard which is intended as 
a guide for the protection of workers from injury and 
illness and for the protection of property from fire or 
other damage arising out of the installation, operation, 
and maintenance of electric and gas welding and cutting 
equipment. 
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Machining 
Driving Boxes 


A jig for mounting on the table of a planer is used at the 
Spencer, N. C., locomotive shop of the Southern to hold 
two driving boxes in position for necessary machining 
operations. The jig is operated by an air cylinder, the 
piston exerting pressure on a wedge-shaped guide which 
in turn rotates round bars to which clamping dogs are 
fastened. As the wedge guide advances it rotates the 


A wedge-shaped guide operated by the air-cylinder piston rotates 


the bars to which clamping dogs are fastened 


Clamping dogs hold the driving boxes firmly on the machine table 
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dog bars until they exert maximum pressure against the 
driving boxes which are mounted on each side of the 
jig. One dog fits on the inside of each box while another 
fits against the top of each, the boxes being held so 
firmly that maximum cuts can be taken without any pos- 
sibility of the boxes moving. 


Locomotive Boiler 


Questions and Answers 
By George M. Davies 
This department is for the help of those who 
Pes. assistonce on oe boiler problems. 
Inquiries should beor the name and address of the 
writer, Anon communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 


gwen to do so. readers in the boiler sho 
ore invited to submit their problems for solution. 


Flow of Water 
Through Openings 3 

Q.—If a fusible plug has an orifice of 1⁄4 in. diameter and the tin 
inthe plug has been melted out, how many gallons of water per 
minute will be discharged through this orifice with a steam pres- 
sure of 250 Ib. on the boiler?—L. S. 


- r) 


А.—Тһе formula for computing the flow of water 
under pressure through an orifice is: 


V=0.98 V 2g (h F hi) 
en 


V = velocity of flow in ft. per sec. 
g = 32.16 


wh 


һ = head in ft. 
hı = P 
0.434 
Р = pressure in Ib. per sq. in.; 0.434 Ib. per sq. in. for 
one ft. of head. 
The formula for quantity of flow is: 
Q=061 AV 


when 
0 = discharge in cu. ft. per sec. 
A =area of orifice in sq. ft. 
V = velocity of flow in ft. per sec. 


Applying these formulas to the problem in question 
assuming that the fusible plug burned out because of 
sale, there being three inches of water over the crown, 
the head k would then be three inches or 0.25 ft. 


|] 7025-250 
V=098 y- X 32.16 ( —) 
0.434 


V=0.98 У 64.32 (0.25 + 576) 
V=0.98 V 64.32 X 576.25 
V=0.98 У 37,064 


V—098  x1925 
V — 188.65 ft. per se 
Q=061 x - X 188.65 


Q —.1565 cu. ft. per sec. 
1 cu. ft. = 7.481 gal. 
1565 X 7.481 X 60 = 70 gal. per min. 


Vertical Welds 


Q—It is necessary to fabricate the sides of a tender tank from 
чега] plates joined with vertical butt welds. In making these 
should the direction of welding be up or down?—R. D. M. 


‚ A—If possible, the sides of the tank should be welded 
ш a horizontal position. Sections should be joined with 
as few vertical welds as design permits. The selection 
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of the direction of welding for vertical joints involves 
not only the direction of welding, but also the character- 
istics of the resultant bead and joint. -Generally, it is 
easier to weld down. On certain joints it is quite dif- 
ficult to weld up without the use of a backing-up strip. 
For example, on a single-vee butt weld it is very difficult 
to put in the first bead when welding up. When a back- 
ing-up strip is used, or the weld is a fairly heavy fillet, 
or the type of joint has good heat capacity, welding up 
may be done fairly easily. Care must be taken to elim- 
inate slag and incomplete fusion at the side of the bead 
to avoid undercutting. 

Welding down produces a concave bead, with prac- 
tically no undercutting and fine-grain structure due to 
multiple beads, with resulting greater cleaning time be- 
cause of the greater number of beads. On the other 
hand, welding up produces a more abrupt change in 
contour at the toe of the bead. The bead is convex and 
fusion is more easily obtained at the heel of the bead. 

It is obvious that to recommend only one direction of 
welding is impossible unless the type of joint, the type 
of electrode, and what is required in the completed joint 
are known. 


Ground Glass 
Inspection Plate 


An illuminated ground glass inspection plate has been de- 
vised at General Electric’s Pittsfield Works as a simple 
quick means of checking angles on tools or matched cut- 
ters. The glass is set in a wooden frame at an angle 
of approximately 65 deg. The light source under the 
plate is a standard 100-watt lamp. . 

The tool being checked is placed on the plate and the 


Angles are readily checked with this illuminated background 


protractor or template is placed against the side of the 
tool. Any error is immediately discernible. The method 
provides a positive check against the true cutting edge of 
the tool, which is not always possible when the pro- 
tractor is held in one hand and the tool in the other. 

‚ This inspection plate is inexpensive and simple to 
make, and can be replaced easily if broken. It can be 
used by inexperienced persons, and is adaptable to a 
variety of inspection jobs. 
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Safety Factors in Arc Welding 


THERE is опе peculiarity which distinguishes the arc- By R. F. Wyer* 
welding operator’s job from other occupations. Arc 
welding is the only widely practiced industrial occupation 
in which the operator handles a live electric circuit all 


A discussion of the haz- 
ards and required safe- 
ty practices from the 
electrical point of view 


acquaintance with the subject, and because there are 
definite ways in which even the small hazard can be 
almost completely overcome. It is difficult to compile 
records of shock casualties Бесацѕе insurance statistics. 
are not broken down quite far enough to reveal the needed: 
data. Also, rumors and newspaper publicity are notably 
inaccurate when dealing with deaths in the arc-welding 
field. The following are reports of one accident from 
different papers in the same city. “Stumbled and fell in 
such a manner that the electrode on his welding instru- 
ment was jammed in his mouth. The charged connection 
sent 550 volts through his body, killing him instantly." 
And, “Fell dead after 440 volts passed through his body. 
His heavy clothing, which all workers in the shop are 
required to wear for safety, was soaked with perspiration 
and, as he accidentally touched a highly charged arc rod 
used by another worker, a short circuit was caused and 
the power passed through his body." As a matter of 


Fig. 1—Atomic-hydrogen arc welding on aluminum 


day. Yet, in spite of all the implications of that fact, the 
. danger of electric shock to the operator is not as great 
as is often supposed. 
In addition to electrical hazards, arc-welding operation 
- involves some fire risks as well as the ordinary mechani- 
cal hazards to the workman which are common to almost 
any industrial occupation. But these are not peculiar to. 
arc welding. The presence of fumes and smoke is like- 
wise not peculiar to the arc-welding process, and ordinary 
means of dilution and removal are employed. The medi- 
cal aspects of this matter are the subject of careful 
investigations in a quantitative way, but they all point 
to adequate ventilation as the practical hazard-preventa- 
tive measure. 

Radiation of ultra-violet and infra-red wave lengths 
from the arc are sometimes regarded as serious hazards. 
They are not, in the sense that their effects can easily be 
prevented by commonly used protective helmets and 
clothing. Mystery rays are not present, although it is 
surprising how many times the rumor crops up that this 
or that arc-welding equipment gives off radiations which 
result in sterility or peculiar ailments such as might be 
attributed to X-rays. Such rumors have been disposed 
of effectively by having welding operators carry in their 
clothing pieces of photographic film for weeks at a time. 
None show the slightest evidence of radiation. 


Electric Shock Fig. 2— Tank and boiler construction and repair frequently requir 


: E ican 
The hazard of electric shock is the one of greatest workmen confined: spaces 

interest in arc welding. It is not as common a source of — 

. . . A li Є s, : H tut 

injury or death as might be suppposed from casual Сихр C engineer, Electric Welding Division; General! ‘Elec 
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fact, careful measurements immediately following the 
accident showed a maximum of 76 volts available to 
shock the victim. 

Some concrete information is available, and it shows 
a perhaps surprisingly small number of fatalities from 
this source. One insurance company reported that among 
one group of policy holders, electric shock was the least 


3—This operator is using an uninsulated electrode holder and the 
в coiled carelessly under his feet and legs may trip him 
| when he rises 


requent! cause of occupational death classified—fewer 
aths being attributed to shock than to falls, machinery, 
roads, or even drowning. This in spite of the fact 
‘the group must have included electricians and work- 
in electrical manufacturing plants, and in spite of the 
en evidenced tendency to attribute death to electrocu- 
‚ш any doubtful case where a live electrical conduc- 
Tig present at the scene. 

Ina survey made among four manufacturers using arc 
Ming, selected at random and not including General 
епс, these figures were obtained for the year 1941: 
were a total of 14,475 industrial workers employed 
' the four manufacturers, with a total of 13 fatalities, 
Wedeath per 1,110 workers. Included in these totals 
©1125 arc welders, among whom there was one 


tG E. plants have for many years employed arc weld- 
Fs with as many as 1,500 welding operators employed 
onê time before the peak in this employment. In the 
t seven years there has been but one fatal accident 
iWelding operator. This one was in 1938, and there is 
ble doubt as to whether death was caused by 
tion or by a fall. 
The district supervising engineer of one large insur- 
Же company stated in 1942 that, as measured by com- 
tation rates, arc welding is only 75 per cent as 
tdous as gas welding. Yet gas welding is not gen- 
Шу considered a very hazardous occupation. 
In 1942, still another insurance company reported 
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about one electrocution case per month for the preceding 
two years, only two of which involved arc welding. 
These two cases were the only ones they had had for 
many years. | 

While no figures on the total employment of arc weld- 
ing operators are available, a conservative estimate based’ 
on industry sales of arc-welding equipment and on the 
consumption of electrodes gives a figure well over 
200,000 for the year 1943. So far, available records 
indicate only four electrocutions among arc-welding 
operators during the entire year 1943. The shock hazards 
which do exist might be classified with relation to equip- 
ment and its layout, maintenance, supervision, and opera- 
tor education. 


Circuit Voltages 


Fig. 1 shows atomic hydrogen arc-welding equipment 
in operation, and brings up the perpetual question of the 
relative hazard in a. c. and d. c. welding. Here there 
is at times a potential of 300 volts between the two slen- 
der electrodes projecting up and to the left from the arc. 
It is alternating-current. No case of severe shock, and 
no fatalities resulting from the use of this equipment 
have ever come to our attention. 

The point is made to demonstrate the fallacy of argu- 
ments, based on clinical or laboratory experience, as to 
the difference between a. c. and d. c. with respect to 
shock hazards. In this equipment an adequately insulated 
electrode holder is used, and factory designed and built 
protective equipment disconnects the power when the 
arc is not actually in use. 

Exhaustive studies on let-go currents, made at the 
University of California, definitely prove that under 
laboratory conditions a victim is less likely to freeze 
onto an electrode with d. c. than with a. c. at a given 
current in milliamperes. But to draw the conclusion that 
d. c. welding is invariably safer than a. c. welding is to 
ignore the factors of voltage, insulation, protective equip- 
ment, skin resistance, and physical condition of the sub- 
ject. 

The extremes to which interpretations of these tests 
may go is indicated by the recent development of a 
theory, by a welding supervisor, that while 24 volts is 


Fig. 4—The insulation of this electrode holder is broken 


safe, 28 volts is dangerous. Or by the performance of 
another welding supervisor, who knelt in water on a steel 
deck and grasped an electrode with soaking wet gloves, 
to demonstrate that one can feel 35 volts, but not 10 or 
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12. If such a demonstration ever convinces a welding 
operator that it is safe to place the body intentionally 
across any electrical circuit, it may well be a contributing 
factor to his untimely death. 

Most welding sets receive power at voltages from 220 
to 550, but the welding circuit on all properly designed 
machines which may develop 50 to 100 volts is effectively 
separated from the power circuit by the insulation in the 
machine or transformer. Some a. c. welders have a 
built-in control ‘panel which automatically reduces the 
voltage on the welding circuit to about 30 volts within 
one-fifteenth of a second after the welding arc is extin- 
guished, as when the electrode must be changed. Touch- 


Fig. 5—Arc-welding operator should never sling electrode holder over 
his shoulder, nor leave an electrode in a holder not in use 


ing the electrode to the work automatically puts full 
power on the welding circuit again. 


Grounding 

The major safety point in the installation. of arc- 
welding equipment is the necessity of grounding the 
frame of the welding set, whether it is an a. c. or d. c. 
unit, or whether it is stationary or portable. Common 
sense, as well as the National Electrical Code, demand 
that this should be done. An ungrounded unit, even one 
in perfect condition, can give annoying shocks and 
tickles to a grounded individual, because of the inherent 
ability of an electrical circuit to induce a static charge 
on another conductor separated from it by insulation. 
The effect is the same as that in a condenser, or Leyden 
ar. 
i In the event of failure of the insulation, due to age, 
abuse, or accident, the frame of a unit may become 
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charged to full power circuit voltage, with serious conse- 
quences, unless the frame is grounded. If the proper 
ground connection is in place, however, the frame cannot 
have a voltage to ground, and the only effect of such a 
failure will be the blowing of fuses or tripping of circuit 
breakers and disconnection of the unit from the line. 

This immediately suggests the necessity of installing 
adequate overcurrent protection and switches in the 
power circuit to the welder. Fuses or circuit breakers 
must be capable of interrupting the maximum current 
which may be drawn by a short circuit in the motor ot 
power leads of a d. c. welder, or in the primary circuit of 
an а. с. welder. Disconnecting switches must be capable 
of interrupting the stalled rotor current of the d. c 
machine, or the maximum current which can Бе drawt 
by the a. c. unit when the welding electrode is short 
circuited on the work. 

On the welding-circuit side of a unit, care should bi 
taken to avoid the possibility of getting double the norma 
circuit voltage between two adjacent welding circuits 
because of the connection of one unit with one polarity 
and the other with opposite polarity. On a. с. units 
abnormal voltage of somewhat lower value can also b 
obtained if adjacent welders are operated from differen 
phases of the supply line. This factor has rarely, if eve 
caused serious trouble because of the small likelihoo 
that an operator will get hold of two welding circuit 
at once. 


Electrode Holders 
Probably the most important item in equipment, froi 
the safety point of view, is the electrode holder. A 
though uninsulated holders have been used in arc well 


Fig. 6—Arc-welding operator should be particularly careful when wt 
ing above the floor or ground, since many fatalities are caused by fal 


ing for many years, good practice unquestionably requ! 
that fully insulated holders should be used. 

Fig. 2 not only shows an uninsulated electrode hol 
but, incidentally, an ideal set-up for potential troul 
The operator is in a cramped space, and also undoubte 
in contact with the conducting metal in a number 
places on his body, unless his clothing is dry and 
shoes free from nails. In his hand he holds an electr 
holder which has a handle of insulating material, | 
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through which extends an uninsulated screw-head. Prob- 
ably any contact he might make with the screw, through 
wet gloves or with the bare hand, would be too small 
in area to permit electrocution. But a shock may make 
him do something involuntarily, which will put him in 
danger. The worst feature of this holder is that the head, 
projecting out beyond the ring or collar of insulating 
material just above the hand, is entirely uninsulated. 
Each time the operator changes welding electrodes, there 
isa good chance that he will contact this exposed metal. 
If he should fall on the holder, or sling the cable over his 
shoulder or around his neck, as is frequently done, this 
live conductor may contact his chest or back. 

There are now several types of good insulated electrode 
holders on the market. They should be used on any weld- 
ing job, and their insulation should be kept in first-class 
condition. Studies of accident reports reveal, in a good 
percentage of cases, evidence that uninsulated electrode 
holders caused or contributed to death. 


Maintenance and Supervision 


Maintenance and supervision play an important part in 
the safety side of welding, as is the case in almost any 
other process. Fire hazards should obviously be watched 
for and, when found, eliminated. Welding cables and 
ther connectors should be examined frequently for 
breaks in insulation. The extremely hard service to which 
welding cables are subjected often results in severe 
damage to the insulation. Yet the welding operator, 
accustomed to arcs and sparks in his daily work, often 
disregards accidental short circuits which spell trouble 
to the safety man or the fire inspector. Likewise, weld- 
ing return-circuit connections should be given attention, 
by supervision. Arcs or flashes in unexpected places 
ong the return path of the welding current may result 
dire hazards if indiscriminate use is made of returns 
Wsisting of building piping, reinforcing rods, scrap 
ths of pipe, or bars laid together. 
the maintenance of adequate safety ground connec- 
005 {о the frames of all welding machines should be 
Кей, because many operators do not realize their 
ance. For the same reason, the maintenance of 
nsulation on electrode holders should not be left to 
perators alone. Electrical repairs and connections on 
? power-line side of the welder should be handled only 
‘competent men. In the last analysis, it is obvious that 
welding operator and his safety education plays the 
atest part in preventing accidents to himself. 


Safety Rules 


The paramount warning should be to take particular 
Ге іп hot and humid weather, and when welding in wet 
aces. Almost without exception, fatal accidents to 
elders occur in hot weather. The operator's own con- 
lion and that of his clothing should be his guide. He 
mould always guard against wet gloves, shoes, and 
thing, particularly clothing made of thin cotton fabrics. 
The operator should assume the major responsibility 
lor seeing that the insulation of the electrode holder is in 
good condition. 

He should learn to carry an electrode holder by the 
indie, never slung over his shoulder, or sqyeezed under 
his arm, 

He should never, under any circumstances, transport 
р detrode holder with an electrode or electrode stub 

It, 

‚ Не should never throw or lay an electrode holder 
ind so that it makes contact with any conducting ma- 


He should never work alone in confined or concealed 
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Fig. 7—Electrode holder should never be thrown or placed where it 
can make contact with conducting material 


spaces where, for example, striking his head may cause 
temporary loss of his faculties. 

‚Не should be particularly careful when working above 
the ground or floor, since it is significant that many 
fatalities involve a fall. 

Case studies, incomplete as they usually are, give a 
basis for these recommendations. For example, in all 
but one of nine reports of accidents, dating from 1934 
to 1943, the statement was made that the weather was 
very hot, or that the victim's clothing was soaking wet. 
In five of these nine cases, a fall was involved, ranging 
from a height of eleven feet to the case of a standing 
man who fell to a steel floor. In every one of them, 
the electrode holder was uninsulated, and in none was 
there evidence of contact with any live part other than 
the electrode holder. Four of the cases involved arc- 
welding operators working in confined spaces. 

This discussion can be summarized as follows: 

1.—Arc welding is not a hazardous occupation, as 
judged by industrial standards. 

2.—Electric shock is a relatively infrequent cause of 
death. 

Where electrocution of the welding operator has oc- 
curred, one or more of three factors was usually in- 
volved: (1) an uninsulated electrode holder; (2) wet 
gloves and clothing; (3) a fall. 


Grounding of Circuits 
On Cars and Locomotives* 


A. study of the National Electrical Code and other safety 
regulations with reference to circuit grounding indicates 
that inside circuits are grounded to limit the voltage 
which may be impressed on a circuit by exposure to, or 
conflict with, higher voltage lines; or to limit the maxi- 
mum potential to ground which may result from the 
normal operating voltage. 

These limitations, which grounding is supposed to im- 
pose, are sought primarily in an endeavor to reduce the 
hazards from fire and electric shock or burn. A sec- 
ondary objective is to minimize the hazards to service; 
for example, service interruptions. Also, circuits may 


* Abstract of a 


r, “Grounding of Circuits on Self-Propelled 
Vehicles,” by D. р.?' onda 


h } wing, professor of electrical engineering, Purdue 
University presented at the winter technical meeting of the American In- 
stitute of Electrical Engineers in New York, N. Y., January 22-26, 1945. 
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be grounded to facilitate trouble indication and location, 
to provide for more accurate and reliable circuit pro- 
tection, and, in some cases, to simplify the circuit layout 
and to allow a more economical construction. 

The circuits which are used in self-propelled vehicles 
may be classified rather arbitrarily, as: 

(a)—Single-conductor circuits with “ground” returns. 
In a vehicle the ground return is a path through the 
locomotive or bus frame from the motors to the power 
source. In the ordinary electric-railway distribution 
system the track rails and ground form the ground re- 
turn to the power supply. 

(b) —Two-conductor circuits with both conductors in- 
sulated. . 

(c)—Two-conductor circuits with опе conductor 
grounded. The “ground” may be at one point or at 
several points. It may be a “dead” or solid ground, a 
ground through a resistance, a fuse or a protective relay 
of some sort, or through a combination of these com- 
ponents. 

As used here the term “vehicles” includes electric 
locomotives steam-electric locomotives, Diesel-electric 
locomotives, storage-battery locomotives, street-cars, 
electric motorcars, trolley buses, gas-electric buses, 
Diesel-electric. buses and gas buses, and automobiles 
used in public transportation service. Also, the fore- 
going classification covers only d.c. and single-phase 
a.c. circuits. 

In the selection of the proper circuit for a given service 
the engineer does not always have a free choice. For 
example, the power circuits of electric motorcars and 
locomotives which operate on rails and receive their 
power from an outside source ordinarily must use the 
class (a) circuit. Similarly, for practical reasons, the 
main circuits in a trolley bus must belong to class (b). 

The choice is not so restricted, however, for the fol- 
lowing circuits: 

1—Traction motor circuits on steam-electric, Diesel- 
electric, and conversion-type electric locomotives. 

2—Main power circuits on gas-electric and Diesel- 
electric buses and trucks. 

3—Starting, lighting, and other auxiliary services on 
buses, trucks, and automobiles. 

4—Auxiliary circuits on electric motorcars, locomo- 
tives, and trolley buses. 

5—Electric circuits on railroad passenger cars. 

This lack of restriction has resulted in a considerable 
diversity of opinion among engineers with a correspond- 
ing diversity of practice among equipment users. 

Common questions which arise are: Should the main 
power circuit on a Diesel-electric or gas-electric bus or 
locomotive be grounded or kept well insulated? If 
grounded, should the ground be a solid ground or a re- 
sistance ground? Should the circuit be grounded 
through a fuse or a relay? Should control, lighting, 
and other auxiliary services use grounded or ungrounded 
circuits ? 

The outstanding advantages of the single-conductor 
ground-return system are simplicity of circuit layout, 
low first cost, and the quick detection and ease of loca- 
tion of faults. Its disadvantages are the lack of con- 
stancy in circuit resistance and the fact that a fault on the 
single conductor may render the circuit inoperative at 
some time when operation of some sort is absolutely 
necessary. Circuit-resistance variations are caused by 
loose rivets, bolts, joints, and so forth, in the mechan- 
ical parts. These poor contacts may result in burning 
and corrosion of the metal frames and leakage through 
the bearings may cause serious bearing trouble. 

The system of employing two insulated conductors has 
the advantage of making possible a high degree of cir- 
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cuit insulation and isolation. It is practically the only 
choice for all circuits fed by trolley voltage in the 
trolley bus. Circuit resistance is easy to maintain at a 
constant level and the likelihood of failure is less since 
there must be a fault on each line before complete circuit 
failure can occur. This advantage becomes a real dis- 
advantage, however, when the matters of fault indication 
and location are considered. This circuit costs more 
and there seems to be a trend toward its increased use 
in the better class of vehicles. In some services, where 
a common return wire is used, the insulated circuit is at 
a disadvantage as compared with the ground-return cir- 
cuit. This is notably true in the case of certain control 
and signal circuits where an opening in the common 
return wire might cause false indications or false 
operation. 

Circuits of the third class (those with two conductors, 
one of which is grounded) have a wide field of applica- 
tion, potentially at least.. They are high in first cost and 
maintenance but provide current paths of constant re- 
sistance and a ready means of fault indication and loca 
tion. Such circuits appear to be particularly applicable 
to the traction motor circuits on a.c. and Diesel-electri 
locomotives and, in general, wherever a circuit path oi 
high integrity is required. 


Conclusions 


Giving due consideration to matters of economy, cir 
cuit requirements from a power standpoint, and to the 
reasons underlying circuit grounding, the following con 
clusions may be drawn: 

1—All circuits on trolley buses which operate a 
trolley potential must be of the two-conductor type vit! 
all wires and apparatus well insulated from the bu 
c and other parts accessible to passengers or streed 
traffic. 

2—All low-voltage circuits on small buses and auto 
mobiles used in passenger service may be of the one 
insulated-conductor ground-return type. 

3—All-circuits carrying small currents at low voltage 
(6 to 32 volts) which are thoroughly isolated from pos 
sible exposure to, or conflict with, higher voltages an 
which are accessible in any way to passengers or stret 
traffic may be of the one-insulated-conductor ground 
return type. 

4—Ground-return circuits should not be used o 
trucks or other vehicles carrying gasoline, oil, or othe 
highly inflammable or explosive materials. 

5—AIll so-called “ground-return”’ circuits, where ther 
is possibility of a loose mechanical joint in part of th 
return circuit, should have the return of bare coppe 
conductors electrically connected to the mechanical par! 
at a number of points. ` 

6—All internal circuits carrying heavy currents at bot 
low and high voltages (starter-motor circuits on alt 
mobiles and small buses excepted) may be of the tw 
insulated-conductor type with one conductor grounde 
The two conductors here serve as a guarantee of circu 
integrity and the grounded connection is of assistance ! 
fault indication and location, keeps static charges draine 
off, and otherwise assists in protecting apparatus аг 
service. This classification is not intended to inclu 
circuits which are fed from an external source such : 
trolley wire or third rail. 

7—All circuits on rail vehicles connected to extern 
sources of power such as trolley wires and third rat 
are necessarily of the one-conductor-with-ground-retu! 
type or of the two-conductor-with-one-conducto 
grounded type. 

(Continued on next left-hand page) 
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THE 7 RIGID TESTS 


| THAT GUARANTEE UNIFORMITY 
1. Chill test block taken at least once in 
every ten wheels poured. 
2. One complete chemical analysis with 
each heat. 

| 3. Constant pyrometer checks for ac 

ү curate processing temperature. 
4. Drop test of finished wheel (A.A.R. 


Specifications). 


5. Thermal test of finished wheel (A.A.R. 
Specifications). 


7. Brinell Hardness test for maximum опа 
9 minimum chill limits. 


И | AIL can take pride in the record of their war- 
fime performance — unfailing in a continuing emergency. 


Test 10.6 


Rotundity is an extremely important consideration in a 
car wheel, so much so that the A.A.R. Specifications place 
a limit of 1/32-in. on this feature. 

The process employed in the manufacture of chilled car 
wheels is admirable from the standpoint of achieving 
rotundity. 

A chiller ring is employed, which forms the flange and 
tread section of the mold into which the molten metal 
is poured. 

This chiller ring is machined to perfect rotundity, to 
produce the prescribed tread and flange contour, and 
the casting naturally follows the contour of the accurately 
machined chilling surface of the chiller. 

Accompanying drawing shows the A.A.R. standard 
gauge for checking the rotundity of wheels. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
230 PARK AVENUE, NEW YORK, М.Ү. 
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Organized To Achieve: Uniform Specifications — Uniform Inspection — Uniform Product 


8—Control and signal circuits using a common return 
wire may have this common return grounded on car -or 
truck frames at a number of points whenever other cir- 
cuit conditions are such as to permit grounding. The 
grounding of the common return will tend to reduce 
false indications or operations in case of return-wire 
breakage. 

9—Three-phase 220-volt circuits used on railroad cars 
to supply air-conditioning equipment should not be 
grounded. However, the structural parts of the cars 
should be solidly grounded. 

10—All a.c. and d.c. circuits on railroad cars with 
voltage ratings of 64 to 120 volts should be of the in- 
sulated-conductor type. If an a.c. circuit is fed Se i 
a transformer from a higher-voltage circuit then the 
lower-voltage circuit should have one conductor 
pe Also, if such a circuit is exposed to static 
rom belts or moving air streams, one side of the circuit 
should be grounded. 

It does not seem feasible to make a complete classifica- 
tion of all the circuits used in vehicular service and 
categorically state that such and such circuits should 
always be grounded and certain others should not be. 
The safety, economic, and technical factors are some- 
what different in the different transportation fields, and 
these factors should be given some weight in the con- 
sideration of any recommendations relative to stand- 
ardization. 


Recommendation 


Standards in some of the operating fields have been 
set up by the American Association of Railroads, in 
others by the Society of Automotive Engineers, and in 
still others by the American Transit Association. In 
those fields where these several associations have what 
for convenience may be called primary jurisdiction, 
the standardization problems have on the whole been 
cared for promptly and effectively. Under present con- 
ditions there is a considerable amount of overlapping. 
For example, the power equipment on a Diesel-electric 
locomotive from one viewpoint may be considered as 
just overgrown Diesel-electric bus equipment. The ques- 
tion arises as to who shall set up the needed equipment 
standards in such a case? Shall they be set up by manu- 
facturer’s associations, by professional engineering 
groups, or associations of operating companies? The 
question is a difficult one. Obviously some things be- 
long in one place and some in another. In this case it 
is possible that better end results will be produced if the 
work is done by joint committees working under the 
sponsorship of a professional engineering group. It 
would seem to be a proper recommendation, therefore, 
that the American Institute, of Electrical Engineers act 
as sponsor in this instance and set up the necessary 
mechanism for working out the desired standards and 
recommended practices. 


Germicidal Lamps 
In Railroad Service 


In an effort to prevent the spread of colds and other 
contagious diseases, the Union Pacific is installing ultra- 
violet lamps in the bar cars of the City of Denver and 
plans to introduce them eventually on all of its stream- 
liners. The lamps are arranged so that the rays are 
directed upon racks of washed and dried bar glasses. 
Ultra-violet lamps have also been placed over work 
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tables in the commissary at Omaha, Neb., where from 
1,200 to 2,000 box lunches and 12,000 additional sand- 
wiches are prepared daily. 

These innovations for the protection of passengers, ac- 
cording to H. I. Norris, assistant to the manager of the 
dining car and hotel department, follow experiments with 
the lamps in the refrigerators on some of the streamliners 
and in meat aging refrigerators at Omaha to prevent 
waste and spoilage of food due to the growth of mold. 


Sterilizing lamps set in troughs above meats in the disbursement room 
at the Union Pacific’s Omaha, Neb., commissary—Temperatures can be 
raised 10 deg., cutting down wear and tear on refrigerator machines 


“In pre-war days when we featured broiled steaks on 
our dining car menus,” Mr. Norris said, “the sterilizing 
lamps in the-aging boxes saved about $500 a month by 
preventing shrinkage of beef loins and ribs. We esti- 
mate that we save from $150 to $400 a month on fruits 
and vegetables through the prevention of mold and 
spoilage.” 


Silicones As 
Insulating Materiali 


Early studies and most subsequent investigations of the 
life of insulation were based on the mechanical durability 
of insulation. However, they did not emphasize the fact 
that the thermal behavior of insulation is doubly im- 
portant because of the effect of арїпр оп moisture re- 
sistance. The term “insulation life" implies that after 


‚ а certain period of aging the useful life of the insulation 


is expended or that there is a fairly definite end-point. 


~ However, life is a variable thing and. it is preferable to 


consider that the actual value of insulation life in the 
laboratory depends on the tests or criteria used to de- 
termine the end-point. Likewise service conditions deter- 
mine the life in normal operation. The use of very 
severe tests, or severe operating conditions, will result 
in a minimum life which may be only a fraction of the 
maximum life end-point obtained by less rigorous con- 
(Continued on next left-hand page) 


f Abstract of a paper by T. A. Kauppi, Dow-Corning Corporation, and 
G. L. Moses, Westinghouse Electric & Mtg. Compan Е еы at the 
winter technical meeting of the American Institute of Electrical Engineers 
in New York, January 22-26, 1945. 
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NOW SPEED C&O TRAFFIC 
Over Tough Mountain Grades 


N 1940 the Chesapeake & Ohio the fleet of these powerful, four-cylin- 
ordered ten 2-6-6-6 Super-Power der, six-coupled articulated locomo- 
Limas, specially designed to haul heavy tives has been steadily increased until 


trains on tough mountain grades. forty-five of them are now speeding 


So satisfactory did they prove, that C & O traffic over the Alleghenies. 
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ditions. Since one of the most important functions of 
an insulating varnish is to exclude moisture from the 
electrical windings, it is the opinion of the authors that 
minimum life of a varnish film may be taken as tne 
point at which a hazardous reduction in moisture re- 
sistance occurs. 

Silicones are derived from sand, brine, coal and oil as 
ultimate source materials. However, like certain of the 
organic high polymers which are said to come from coal, 
air and water, their synthesis involves a number of steps 
and a considerable amount of industrial and chemical 
technology. 


Liquid Silicones 


One of the first groups of silicone polymers to reach 
commercial production was the liquid silicones. Several 
families of these silicone fluids are now available in a 
wide range of viscosities. They are characterized in 
general by the properties of low change of viscosity with 
temperature, low freezing point, unusual inertness and 
stability to heat. The silicone fluids are finding applica- 
tion as gauge liquids, damping fluids, and in various 
hydraulic applications. An interesting application is the 
use of a dilute solution of silicone fluid for treating 
ceramic surfaces to render them water-repellent. The 
low dissipation factors of these liquid silicones at elevated 
temperatures or at high frequencies and their inertness 
to moisture indicate them for use in liquid filled con- 
densers. 


Silicone Resins 


Silicone resins are available in two principal types. 
' The first is the insulating varnish type, which is com- 
parable in physical properties to organic oleo-resinous 
varnishes. The baking temperatures required to cure 
the currently available silicone varnishes are sufficiently 
high (200-250 deg. C.) to prohibit their use on organic 
materials ; whereas organic varnishes may be used to coat 
cotton, paper, silk or wood, silicone varnishes must be 
used with inorganic materials, such as glass fiber, as- 
bestos, mica or ceramics. The silicone varnish is used 
to coat glass-served magnet wire and fiber glass cloth, 
and is used as a binder for building up flexible mica- 
glass laminated sheet. It is also used as the final im- 
pregnating and coating varnish to bind together the 
individual machine component and water-proof the com- 
plete assembly. . 

The second type of silicone resin corresponds in gen- 
eral behavior to the organic thermosetting resins nor- 
mally used to make rigid laminated insulating parts. 
These more recently developed thermosetting silicone 
resins are being used to bond fibrous glass and asbestos 
laminated structures, and to impregnate special coils 
requiring hardness and rigidity. 

These two types of silicone resin provide the means 
for constructing electrical machines which contain no 
organic materials. The thermal limitations of the com- 
plete insulation may be raised to such an extent that 
thermal aging of the insulation can be ignored in the 
design process. Factors other than insulation aging 
will then ordinarily establish the normal operating tem- 
perature of the machine at a point well below the tem- 
peratures which could be permitted when silicone insula- 
tion will be used. 


Conclusions 


It is important to recognize that the use of silicone 
resins in electrical insulation need not represent any 
radical departures from well established purposes. In- 
organic components of high temperature insulation have 
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long been available and their characteristics proven. It 
was the organic bonds, impregnants and surface treat- 
ments which limited the thermal endurance of composite 
insulation containing mica, asbestos and fibrous glass. 
Silicone resins should be used in combination with these 
well known materials. References made in this paper 
to "silicone insulation" imply the substitution of silicone 
resins for all the organic resins in the better grades of 
Class B insulation and do not refer to the use of silicone 
resins as mica substitutes in any way. 

Innumerable tests in the laboratory and over fifty years 
of service experience have demonstrated that thermal 
aging is the most important single factor in insulation 
life. Only after such aging occurs does good insulation 
become vulnerable to the other ills which plague it. 
Differences in the thermal endurance of various types 
of insulation have been clearly demonstrated to be a 
function of the stability of their essential components. 
Therefore, the recent development of silicone resins 
promises great improvement in thermal stability of in- 
sulation for electrical machines as it improves the weak- 
est link in the insulation system. This improvement 
properly utilized by designers can be a great asset to the 
industry. There is no point in increasing operating 
temperatures unless some useful economic purpose is 
served, but where electrical machinery must operate at 
elevated temperatures, silicone resins and high tempera- 
ture insulation offer a solution to a previously unsolved 
problem. 

Silicone resins have been demonstrated to have thermal 
stability far beyond that of the best of the conventional 
organic materials. It therefore appears timely to re- 
examine the thermal endurance requirements for insula- 
tion of electrical machinery, to evaluate the possible ad- 
vantages from the use of these more heat resistant 
materials and to seek means for utilizing them for the 
improvement of electrical machinery where there use is 
justified. These general problems should be investigated 
and tests made by as many interested engineers as pos- 
sible so that a broad perspective is obtained promptly. 


Silicones 
As Lubricants* 


A translucent silicone grease of vaseline-like consist- 
ency has been developed for use as a lubricant for igni- 
tion cables to reduce corona cutting of the insulation 
and permit easy wiring of ignition harnesses. It is 
stable to heat and retains its vaseline-like consistency 
from —40 deg. C. to 200 deg. C. Although it is a 
soft grease in appearance, it has the unusual property of 
not melting on exposure to heat, This material also is 
inert and oxidation resistant. It has no solvent effect 
upon synthetic insulations or rubber, and tends to pre- 
vent the hardening of these materials when heated in 
contact with air. 

Other greases under development are being used for 
lubricating ball and roller bearings. One type can be 
used at temperatures as low as — 60 deg. F. and has 
high-temperature stability at least as good as the best 
available organic greases. Another type of silicone 
lubricating grease is showing stability in ball bearings 
several times as great as organic greases at the same 
temperature. 


* Abstract of a paper by T. A. Kauppi, Dow-Corning Corporation, and 
G. L. Moses, Westinghouse Electric & Mfg. Company, presented at the 
winter technical meeting of the American Institute of Electrical Engineers 
in New York, January 22-26, 1945. . 
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conventional cylinders, valves and valve gears, there 


are definite design limitations which prevent the full utili- 
zation of boiler capacity. | 
The Franklin System of Steam Distribution entirely elimi- 
nates these design limitations, and makes possible the full 
utilization of the potential boiler capacity, insuring a substan- 


tial increase in horsepower output and productive capacity. 
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———— NEW DEVICES ——— 


A Large the material to be demagnetized is either 
passed directly through the coil or placed 
Drop Table in its center and slowly withdrawn about 


The illustration shows a drop table, made 
for installation at the Livingston, Mont., 
shop of the Northern Pacific. This drop 
table is said to be the largest ever produced 
by the manufacturer, the Whiting Corpora- 
tion, Harvey, Ill., both from the standpoint 
of size and lifting capacity. 

The drop table will lift 150 ton and the 
top is 23 ft. long by 11 ft. 8 in. wide so that 
either two or three pairs of locomotive driv- 
ing wheels can be handled at one time. 


two feet along its axis. At that point the 
magnetic field is negligible, and the material 
is then demagnetized. 


Push-Button Control 
Of Boring Mill Speeds 


Conventional gear-shift changing of speeds 
has been replaced by finger-tip speed con- 
trol by the addition of Hypro drives to the 
tables of boring mills manufactured by the 
Cincinnati Planer Company, Cincinnati, 
Ohio. This gives a complete range of table 
speeds under cutting loads ordinarily en- 
countered through push-button control from 
the operator’s normal working position. 
The table need not be stopped nor gears 
changed. А multi-point, fine-increment 
motor rheostat used in conjunction with 
the drive makes table speeds available 
which are suited to the job being done in- 
The object to be demagnetized is placed inside stead of the compromise speeds which are 
the unit and withdrawn slowly a part of manually operated gear shifts. 

Heavy-cutting requirements at low speeds 
cycles, a.c, and in 8-in. and 12-in. sizes, are met by a suitable back gear operated 
rated 220/440 volts. Long flexible leads by a single lever. A fine inching control 
for connection to the power line are fur- in both directions of table operation speeds 
nished with the 4-in. size, while a small set-up work. A large speed dial mounted 
connection box behind the coil of the larger оп top of the boring mill gives instant in- 
sizes accommodates standard electric con-  dication of table speeds to the operator and 
duit. pre-set table speeds can be checked at à 

In operation, rated voltage is applied and glance. 


Whiting 150-ton drop table assembled at the 

manufacturer's plant preliminary to shipment 

for installation at the Northern Pacific shops, 
Livingston, Mont. 


There is a small top within the large top, 
known as the horseshoe design, so that 
single pairs of wheels can be readily 
handled. Another feature of this drop table 
is the provision of twin hoisting units with 
motors synchronized to operate in unison. 


Demagnetizers 
For Cutting Tools 


A line of demagnetizers for removing the 
magnetism from tools, drills and punches, 
and thereby preventing excess heat and 
wear caused by the adherence of magnetic 
chips, has been announced by the Special 
Productions Division of the General Elec- 
tric Company. They are also useful for 
demagnetizing various machined parts, thus 
releasing fine adhering particles which often . 
cause severe wear and impair accuracy and 
appearance. In addition, they can be used 
to adjust and stabilize the magnetic flux 
in permanent-flux assemblies for such ap- 
plications as electric instruments and con- 
trol devices. 

Consisting of a cylindrical air-core coil, 
mounted in a sturdy stand at a convenient 
45 deg. angle, the demagnetizers are avail- 


able in a 4-in. size, rated 115 volts, 60 Boring mill equipped with push-button control of table speeds 
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des safeguarding the boiler by assuring a continual e They permit the use of a 100% arch and pro- 
of water over the center of the crown sheet, mote better combustion. 
curity Circulators have many other advantages that e They increase the strength of the firebox struc- 
tease Locomotive Availability. | ture and tend to prevent boiler distortion. 
* They reduce honeycombing, flue plugging and For these reasons the installation of Security Circula- 
cinder cutting. tors helps to make locomotives available for continuous 
* They form an ideal support for arch brick and Operation over longer periods of time and also lowers 


| ` increase the life of the brick. maintenance costs. 
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Prest Appointed Engineer Tests 
Chilled Wheel .Association 


SAMUEL C. Prest has been appointed 
engineer of tests of the Association of 
Manufacturers of Chilled Car Wheels with 
offices at Chicago, to succeed George J. 
Weber who died in Chicago on January 20. 


L. B. Sherman Dies 


Lucius (Lou) BoorH SHERMAN, who 
retired on pension as senior vice-president 
of the Simmons-Boardman Publishing 
Corporation at Chicago early in 1941, died 
in Presbyterian Hospital, Chicago, on Jan- 
uary 24. Mr. Sherman, who would have 
been 82 years of age in April, had been 
ailing for several months and entered the 
hospital in December. He died in his sleep. 

Throughout his many years of activity, 
including more than 50 years' association 
with the railroads and the railway sup- 
ply industry, Mr. Sherman, because of his 
personal qualities, was one of the most 
widely known and popular men in the busi- 
ness paper publishing and railway equip- 
ment and supply fields. During his career, 
Mr. Sherman took an active part in the 
Railway Manufacturers Supply Association 
and the National Railway Appliances As- 
sociation, serving as a member of the 


executive committee of the former and a . 


director of the latter for a number of years. 
In 1925 he was one of the American Rail- 
way Association's delegates to the Inter- 
national Railway Congress at London. 
Mr. Sherman was born in Chicago on 
April 18, 1863, and after attending the 


NEWS 


L. B. Sherman 


University of Chicago, he immediately 
chose the selling phase of the publishing 
business for his career. In 1884 he en- 
tered the employ of the Railway Review 
and soon after rose to business manager 
of that publication. Later he resigned to 
become associated with the Railroad Gaz- 
ette and on November 1, 1901, was pro- 
moted to western manager of that publica- 
tion. In 1908, the Railway Age and the 
Railroad Gazette were merged under the 
ownership of Railroad Gazette, Inc., which 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the February Issue 


LOCOMOTIVE ORDERS 


Road 
New York Central 


No. of locos. 
25 


Type of loco. Builder 
HEE RE E American Loco. Co. 


FREIGHT-CAR ORDERS 


. Road 
Chicago Great Western 


Chicago, Milwaukee, St. Paul & Pacific sov 
Colorado & Wyoming ................ 

Denver & Rio Grande Western........ 500 
Fruit Growers' Express Co. .......... 3003 
Illinois Terminal .................... 50 
Missouri-Kansas-Texas ............... 3004 
New York Central .................. 1,0005 


Chicago, Rock Island & Pacific........ 
Colorado & Wyoming ................ 50 
Pennsylvania 500° 


No. a am ‚Туре of саг Builder 


as O Vra a d t Pullman-Standard 
En ton flat . 
Mill type gondolas..... Mt. Vernon Car Mfg. Co. 


50-ton box ............ ressed Steel Car Co. 
40-ton refrigerator ...Mt. Vernon Car Mfg. Co. 
50-ton flat sees as4 ae Car & Fdry. Co. 
Auto-box ..... OEE 


s 
70-ton gondolas ....... ри Shops 


OX ...... fn 
70-ton gondolas 
50-ton box 


PasseNGER-CAR INQUIRIES 


Road 
Canadian National 


No. a cars Type of car 


Passenger 


1 These engines, which are for delivery this year, will be substantially the same as the experi- 


mental 4-8-4 type locomotive now being built for the railroad by the American 


omotive Company. 


The principal difference is in the use of a modified trailer truck, which will permit a further increase 


in ash-pan volume. 
of coal and 18,000 gal. of water. 

? Authorization unconfirmed. 

? For fourth quarter delivery. 

* W. P. B. authorization received. 


The new locomotives will have extra large tenders designed to carry 46 tons 


M. S. Sloan, president, says the cars will be built in co- 


operation with the Office of Defense Transportation as the company's share of the 20,000 box cars 
that the railroads have been requested to purchase and place in service as soon as possible to take 


care of military demands. 


he cars will be constructed in the railroad's own shops at Denison, 


Tex., where 6,000 new and rebuilt cars are reported to have been turned out during the last four 


years. 
5 For Pittsburgh & Lake Erie. 
* Inquiry unconfirmed. 
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was succeeded in 1911 by the Simmons- 
Boardman Publishing Company, of which 
Mr. Sherman became a vice-president. In 
1928, when the Simmons-Boardman Pub- 
lishing Corporation was organized to take 
over the Railway Age, the Railway Me- 
chanical Engineer, other railway publi- 
cations, Marine Engineering, American 
Builder, and other papers in the building | 
field, Mr. Sherman was elected vice-presi- 
dent of the new company. | 


A.A.R. Mechanical Division 
REPAIRS TO TANK Cars 


THE demand for tank cars has again 
become acute and, late in November, the) 
A.A.R. Mechanical Division, issued a circu-| 
lar letter urging more prompt and adequate 
repairs. On December 1, a second appeal 
was issued emphasizing the importance of 
handling promptly the disposition of tank 
cars held out of service awaiting. advice of 
car owner as to disposition. It was recom- 
mended that petroleum-loaded tank cars 
which cannot be made satisfactorily service- 
able due to required general or extensive 
repairs be held at the point found in bad 
order, and the car owner advised by wire) 
or telephone of the condition of the car and | 
the disposition requested. The owner is 
requested to arrange for répairs at his own 
or contract repair shop and advise the 
carrier holding car by wire within 48 hr, 

The necessity of ordering materials from; 
car owners by wire or telephone and making! 
shipments without delay via express or truck: 
was also stressed and full co-operation 
compliance with the suggestions and instruc 
tions was strongly urged in order to expt) 
dite the movement of petroleum products 
during the present emergency. 


THE CONDITION OF EQUIPMENT 
FURNISHED FOR LOADING 


Under date of November 20, the AAR. 
worded circular letter dealing with proper: 
loading of cars and selection of proper cars 
for loading. Cars are apparently continuing 
to arrive at terminals under load and in u=} 
serviceable condition which require герат" 
and in many cases transfer of е lading; 
Predominating defects on such cars are) 
defective floors and floor stringers, body 
bolsters broken and corroded, center sills 
broken and bent or defective, side sills 
broken, bent or weak and cross bearers 
broken and corroded. 
~ The Mechanical Division again urges that 
this matter be handled with all concerned 
and that every effort be made to insure that 
cars placed for loading are in proper соп") 
dition to carry their lading to destination 
without the necessity of intermediate shop- 
ping or transfer. 


STANDARD A.A.R., PassENGER-CAR 
AXLE ADOPTED 


On September 18, the A. A. R. Mechani- 
cal Division sent out to member roads its 
recommendations for standard dimensions 

(Continued on second left-hand page) 
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IT'S A GREAT NEW DAY FOR RAILROADING 


All General Motors Diesel locomotives 
ever built and put in freight, passenger runs, | 
or switching service, excepting the few 
destroyed in wrecks, during the past ten 


years are still going strong. 


In fact, many of these Diesels are 
actually better than when built due to 
improvements that have been made in certain 


service and replacement parts. 


So it’s pretty hard to say how durable 
these General Motors locomotives are since they 
bid fair to continue indefinitely. And, 

up to date, there are upwards of 1,800 units 

of them on 83 of America’s major railroads and 


in heavy industries. 


ON TO FINAL VICTORY * BUY MORE WAR BONDS 


for A. A. R. passenger-car axles when 
used with roller bearings, also for axle- 
centering dimensions. This axle is not a 
new design but is the standard A. A. R. 
passenger-car axle with ends modified to 
accommodate all four types of roller bear- 
ings, namely, Hyatt, SKF, Fafnir and 
Timken. As a result of favorable letter- 
ballot action, the revised journal dimen- 
sions for A. A. К. passenger-car axles 
when used with roller bearings, also axle- 
centering dimensions for both plain and 
roller-bearing axles, have been adopted as 
standard and recommended practice. 


M. B. M. A. 1944 Proceedings 
Now Available 


Tue 1944 Proceedings of the Master 
Boiler Makers’ Association are now avail- 
able through the secretary, A. F. Stigl- 
meier, 29 Parkwood street, Albany, N. Y. 


Duer Receives Stevens 
Honor Award 


Јонм V. B. Durr, assistant to vice-presi- 
dent of the Pennsylvania, was one of nine 
leading engineers and industrialists to re- 
ceive a newly established honor award for 
*notable achievements," at the dinner ob- 
serving the 75th anniversary of the grant- 
ing of the charter to Stevens Institute of 
Technology, held in New York, February 
15. Mr. Duer was cited for his accom- 
plishments "in the engineering field of rail- 
road electrification." 


Ton-Miles in 1944 1.4 Per Cent 
Above 1943 


AGAIN in 1944 the railroads handled the 
greatest volume of freight traffic, meas- 
ured in ton-miles of revenue freight, for 
any year on record, according to the As- 
sociation of American Railroads. In that 
year it amounted to approximately 737,000,- 
000,000 revenue ton-miles, according to pre- 
liminary estimates based on reports received 
from Class I roads. This was an increase 
of 1.4 per cent above the previous record 
established in 1943, when the volume 
amounted to 727,075,495,000 revenue ton- 
miles. The volume of freight traffic car- 
ried by the railroads in 1944 was an in- 
crease of 121 per cent compared with 1939. 

The volume of freight traffic handled in 


December, 1944, alone amounted to 57,000,- ` 


000,000 revenue ton-miles, a decrease of 6 
per cent compared with December, 1943. 


1944 Equipment Installations 


Crass I railroads put 40,392 freight cars 
and 938 locomotives in service in 1944, ac- 
cording to the Association of American 
Railroads. This was an increase of 11,684 
cars and an increase of 165 locomotives 
compared with the number installed in 1943. 
In 1942 the railroads put 63,009 new freight 
cars and 712 new locomotives in service. 

Of the new freight cars installed in 1944, 
there were 14,476 plain box, 3,132 auto- 
mobile, 4,065 gondolas, 16,656 hopper, 1,319 
flat, 482 refrigerator, 261 stock cars and one 
other type of car. The new locomotives 
installed in 1944 included 329 steam, one 
electric, and 608 Diesel-electric, compared 
with 429 steam, 15 electric, and 329 Diesel- 
electric in 1943. 
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Distribution of Horsepower of Total Diesel Locomotives 
in Railway Service 
(As ESTIMATED BY THE RAILWAY AGE) 


темах and Comb. 


ass, 
and Frt. locomotives 


Freight Locomotives Totals 

Horsepower No. Total hp. No. Total hp. No Total 
8.400 yp casei eee he os ee ahaa ae 191 1,031,400 11 59,400 202 1,090,80¢ 
- 1 ,050 1 4,050 2 8,100 
В 2 7,200 2 7,200 
16,200 8 21,600 14 37,800 
RS 220 440,000 220 440,000 
NN 31 5,800 31 55,800 
ў 7 8,400 7 8,400 
9,000 7 7,000 16 16,000 
COO ото een a fT miel. жод 1 600 1 600 
380 ern ССР КЕЛЕ 8 3,040 (PN 8 3,040 
Leia ihe 488... se veers perenni 2 500 T 2 500 
Total road locos. ............... 218 1,064,790 287 603,450 505 1,668,240 
Switching locos. ................ (Averaging 800 hp. per locomotive) 2,010 1,610,438 
2,515 3,278,678 


Total road and switch 10соз......... 


Note:—384 Diesel locomotives of 268,840 total hor. 
switching and terminal companies and on Class II and II 


wer are estimated to be in service on 
railroads. 


— | 


Class I railroads on January 1, 1945, had 
36,597 new freight cars on order. On the 
same date last year they had 35,737 on 
order. The former figures included 19,210 
plain box, 1,376 automobile box, 4,074 gon- 
dolas, 8,915 hoppers, 2,183 refrigerator, 239 
stock, and 600 flat cars. 


Miscellaneous Publications 


“CRUCIBLE MELTERS’ НАзхрвоок.”—Сги- 
cible Manufacturers’ Association, 90 West 
street, New York 6. An 18-page pamphlet, 
illustrated. A treatise on crucible furnaces 
and on the storing, handling, and use of 
crucibles. Shows actual installations and 
contains a table of standard sizes of cru- 
cibles and their dimensions; a table of melt- 
ing points of various metals; a table of the 
composition of steam or red brass alloys, 
and a tabulation of the approximate compo- 
sition and physical properties of aluminum 
sand casting alloys. 

* 

“METAL Quatity.”—Drop Forging As- 
sociation, 605 Hanna Building, Cleveland, 
Ohio. Forty-page booklet. Describes and 
illustrates how “hot working” improves 
properties of metal. Deals broadly with 
characteristics of forging materials and, 
by means of halftone illustrations and dia- 
grams, gives in not-too-technical language 
an understanding of how steel gains in 
strength and toughness, step by step, pro- 
gressively through hot-working operations, 
from ingot to finished forging. The booklet 
then shows how “forging quality” steel is 
still further improved by hot-working. 

* 

“SHOT PEENING AND THE FATIGUE OF 
Metats.” Ву Н. F. Moore, published by 
American Foundry Equipment Company, 
555 South Byrkit street, Mishawaka, Ind. 
Twenty-four-page booklet. Contains an in- 
terpretation and analysis of many months' 
laboratory research on the subject of shot 
peening and the, fatigue of metals. Covers 
types of structural damage of metals; how 
shot peening increases resistance to plastic 
distortion; the origin of fatigue, cracks; 
the effects of cold working; measurement 
of shot peening intensity; examples of in- 
creased fatigue life from shot peening, etc. 
Illustrated with microphotographs, charts 
and tables. 


Railroads also had 468 locomotives on 
order on January 1l, this year, which in- 
cluded 66 steam, two electric, and 400 Die- 
sel-electric locomotives. On January 1, 
1944, they had 955 locomotives on order 
which included 339 steam and three electric 
and 613 Diesel-electric. 


Parmelee Succeeds Gormley 
in War Manpower Job 


Dr. Jutrus Н. PARMELEE, director of 
the Bureau of Railway Economics, has been 
appointed an alternate management mem- 
ber of the War Manpower Commission's 
Management-Labor Policy Committee. He 
will serve as alternate for R. Conrad 
Cooper, assistant vice-president of the 
Wheeling Steel Corporation, succeeding 
M. J. Gormley, executive assistant of the 
Association of American Railroads, who 
retired on December 31. 


Material Handling Institute 


LAWRENCE J. KLINE, of the Mercury 
Manufacturing Company, Chicago, has been 
elected president of the newly formed 
Material Handling Institute. J. Faulkner 
Thomas of the Thomas Truck & Caster 
Co., Keokuk, Iowa, has been elected vice- 
president and Walter S. McCann, acting 
secretary and treasurer. The institute is à 
non-profit organization designed to serve 
as a medium for the exchange of facts and 
information relating to industrial material 
handling and the activities of manufacturers 
in that field. 


Eastern Car Foremen Elect 
Officers for 1945 


AT the annual meeting of the Eastern 
Car Foremen's Association, held on Janu- 
ary 12 in the Engineering Societies build- 
ing, 29 West Thirty-ninth street, New 
York, the following officers were elect 
for the coming year: President, K. H. 
Carpenter (superintendent car department, 
Delaware, Lackawanna & Western) ; first 
vice-president, G. Н. Massy (superintend- 
ent, motive power, Central of New Jer“ 
sey) ; second vice-president, P. J. Hogan 
(superintendent car inspection and mainte“ 
nance New York, New Haven & Hart- 
ford) ; treasurer, Т. С. Case (general caf 
foreman, New York Central), and secre 
tary, Wilson Р. Dizard (American Car 
and Foundry Company). 
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A Supply Trade Notes: 


Оно Brass Company.—The San Fran- 
cisco, Calif., office of the Ohio Brass Com- 
pany, Mansfield, Ohio, has been moved to 
582 Market street. 


STANDARD RAILWAY Equipment Com- 
pany.—Arthur A. Frank, president of the 
Standard Railway Equipment Company, 
Chicago, has been elected chairman of the 

board and will continue as president of 
the Standard Railway Equipment Manufac- 
turing Company. A. A. Helwig, vice-presi- 
dent of the Standard Railway Equipment 
Company, at Chicago, has been elected 
president to succeed Mr. Frank. D. R. 
Amold, vice-president of the Standard 
Railway Equipment Company, at New 
York, has been appointed senior vice-presi- 
dent at New York, and R. G. Sonquist and 
Ј E. Vaughn, assistant vice-presidents, at 
New York and Chicago, respectively, have 
been named vice-presidents. 


* 


ELECTRIC STORAGE BATTERY COMPANY.— 
Lester E. Lighton, manager of the depart- 
ment of development and design of the 
Electric Storage Battery Company, Phila- 
delphia, Pa., has been elected vice-president 
in charge of engineering. Mr. Lighton is 
a graduate of Bucknell University (1920). 
He began his career on the sales staff of 
the Electric Storage Battery Company at 
Detroit, Mich., in that year and became 
manager of automotive manufacturers sales, 
with headquarters in Philadelphia, in 1925. 
He was assigned to the department of de- 
velopment and design as assistant to the 


manager in 1935 and was appointed man- 


ager of that department in 1940. 
* 


GENERAL RAILWAY SIGNAL COMPANY.— 
Sidney George Johnson, vice-president in 
charge of sales of the General Railway Sig- 
nal Company, with headquarters in New 
York, has retired at his own request from 
active charge of sales. Winthrop K. Howe, 
vice-president in charge of engineering, 
with offices at Rochester, N. Y., has retired, 
after 44 years of service with the company, 
but will continue in an advisory capacity. 
Herbert W. Chamberlain, assistant to the 
president, with offices in New York, has 
been appointed vice-president in charge of 
sales. Charles S. Bushnell, train-control 
engineer, has been promoted to the posi- 
tion of chief engineer. Percy W. Smith, 
sales engineer, reporting to the New York 
office, has been appointed resident manager 
of the New York office. Wilbur D. Cloud, 
resident manager of the New York office, 
has been appointed eastern manager. Ar- 


thur S. Heimbach, sales: engineer in the 


Chicago office, has been appointed resident 
manager of the Chicago office. William H. 
Bennett, resident engineer at San Francisco, 
has been appointed sales engineer with 
headquarters in New York. Oscar S. Field, 
senior designing engineer, with offices at 
Rochester, N. Y., has been appointed direc- 
tor of engineering and research. 


Railway Mechanical Engineer 
MARCH, 1945 


hrs 


NATIONAL Lock WASHER COMPANY.— 
Esty Foster, executive vice-president, has 
been elected president and a director of 
the National Lock Washer Company, New- 
ark, N. J., to succeed Cyrus Н. Loutrel, 
who has become chairman of the board, 


.a newly created office. Mr. Foster joined 


the company as executive vice-president in 
May, 1944, from Ford, Bacon & Davis, Inc., 
engineers, of New York. For three years 
he had served in Washington on leave of 
absence as operations adviser and in other 
positions with the Office of Production 
Management, the War Production Board, 
and the combined Production and Re- 
sources Board. He was formerly a mem- 
ber of the faculty of the Graduate School 
of Business Administration, Harvard Uni- 
versity, and a special engineer in the office 
of the assistant to the president and of 
the inspecting engineer of the New York 
Central. Arthur W. Preikschat and Gil- 
bert E. Webster, vice-presidents, have been 
elected directors of the company. 


* 


` CINCINNATI MILLING AND GRINDING MA- 
CHINES, INc.—Customers of the Cincinnati 
Milling Machine Company and Cincinnati 
Grinders Incorporated in the Baltimore, 
Md. and Washington, D. C. territories 
are now being served through their sales 
subsidiary, Cincinnati Milling and Grind- 
ing Machines, Inc., located at Fifteenth and 
New York avenues, N. W., Washington, 
D. C. E. Reiniger, factory specialist, is 
now associated with C. W. Bwrgess who 
is located in the Washington office. Mr. 
Reiniger also continues to serve the Phila- 
delphia, Pa., territory of the W. E. Shipley 
Machinery Company. Clarence A. Thumm, 
who was previously the company's agent 
in the Baltimore and Washington areas, 
has retired. 
* 


AMERICAN ROLLING MILL ComPANY—Roy 
P. Tooke, of the general engineering staff 
of the American Rolling Mill Company, 
has been appointed assistant chief engineer 
of the company’s general engineering divi- 
sion. In the sheet and strip sales depart- 
ment, the following promotions have been 
announced. Murray B. Wilson, formerly 
New York district sales manager, has been 
appointed Dayton, Ohio, district sales man- 
ager to succeed Edson D. Dronberger. 
W. B. Quail, formerly New York district 
manager of the American Rolling Mill 
Railroad Sales Company, succeeds Mr. Wil- 
son as New York district manager of sheet 
and strip sales. Mitchell G. Duncan, who 
has been connected with the company’s St. 
Louis, Mo., office for the past 12 years, has 
been transferred to the Detroit, Mich., office 
as a salesman and Fred Mayhew, of the 
company’s home sales office and a former 
member of the St. Louis office, succeeds 
Mr. Duncan at St. Louis. Robert L. Wells, 
Jr., a salesman in the Minneapolis, Minn., 
office, has been transferred to the Dallas, 
Tex., office. 
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AMERICAN WELDING & MANUFACTUBING 
Co.—Edward C. Fales, assistant to the 
president of the American Welding & 
Manufacturing Co, Warren, Ohio, has 
been elected vice-president of the company. 


* 


METAL & THERMIT CorporaTion.—John 
B. Tinnon, vice-president in charge of sales 
and Walton S. Smith, vice-president in 
charge of production, have been elected to 
the board of directors of the Metal & 
Thermit Corporation. 


* 


Crane Company.—R. E. Penny, manager 
of the Jacksonville, Fla., branch of the Crane 
Company, has been appointed manager at 
Los Angeles, Cal. to succeed D. D. Upde- 
graff, who has resigned. L. R. Bauer, 
manager at Brooklyn, N. Y., and New 
Haven, Conn., succeeds Mr. Penny at 
Jacksonville, and J. J. Murray, a planning 
department analyst at the Chicago works, 
has been appointed manager at New 
Haven. O. F. Woodyard, former mana- 
ger at Little Rock, Ark., has been appointed 
manager in Memphis, Tenn., to succeed 
Е. А. Duncan, who has retired, and A. С. 
Gribble, a salesman at the Houston, Tex., 
branch, has been appointed manager at 
Little Rock. d 


PuLLMAN-SrTANDARD САВ MANUFACTUR- 
ING CoMPANY.—À several-million dollar 
modernization and construction program to 
prepare its plants for the speedy production 
of railway equipment, including newly de- 
signed cars embodying revolutionary con- 
cepts of passenger accommodations, has 
been announced by the Pullman-Standard 
Car Manufacturing Company. 

The program, as revealed by Wallace N. 
Barker, vice-president, embraces all six of 
the company's plants and includes new con- 
struction, installation of new equipment, 
renovations of buildings and machinery, al- 
terations for improving working conditions 
and rearrangement of facilities for the most 
efficient operation. The Chicago and Wor- 
cester, Mass., plants will be revamped for 
the resumption of passenger-car construc- 
tion, with the latter also scheduled for addi- 
tional changes and new machinery for the 
better manufacture of modern transit equip- 
ment. 

The company's four freight car plants in 
Hammond, Ind., and Michigan City, Butler, 
Pa., and Bessemer, Ala., presently occupied 
with war contracts for mortars, heavy ar- 
tillery, shells and freight cars for the do- 
mestic railroads and for the Army are 
scheduled for alterations to expedite ulti- 
mate production of domestic and foreign 
freight cars. 

To help provide employment the company 
is prepared, as soon as it gets the green 
light, to produce wholly new types of cars 
that are expected to aid the railroads in 
retaining a substantial part of their heavy 
wartime passenger traffic by raising travel 
comfort to new heights. 
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FT^EN of the powerful, high-speed 
i 4-8-4’s have just been delivered 

by American Locomotive to the Union 

Pacific. | 

Forty-five of these locomotives are 
now operating on fast passenger sched- 
ules, pulling 16 to 22 car trains to 
their destinations, on time. 

The first of these 4-8-4’s was de- 
livered in 1937. Since that time, these 
passenger locomotives have, through 
their successful operation, become 
part of Union Pacific’s locomotive 
backbone. 


Weight on Drivers 270,300 Ibs. 
Weight of Engine 490,700 Ibs. 
Cylinders s 25 x 32 ins. 
Diameter of Drivers 80 ins. 
Boiler Pressure . 300 Ibs. 
Tractive Power . 63,800 Ibs. 
Capacity (Water) 23,500 gals. 
Capacity (Fuel) . . 25 tons 


Locomotive designs developed by 
American Locomotive Company have 
been, are, and will continue to be 
powerful factors in American railroad 
operating efficiency and economy. 
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ОкохттЕ Company.—A. L. McNeill has 
been appointed manager, Chicago district, 
of the Okonite Company and will direct the 
company’s insulated wire and cable sales 
in the middle western territory extending 
from Ohio to the Rocky Mountains. Mr. 
McNeill was previously manager of the 
railroad department in that territory. He 
began his career with the Alton in 1900 
and from 1908 to 1911 was chief clerk in 
the purchasing department. Following the 
temporary consolidation of the Alton, the 
Minneapolis & St. Louis, the Iowa Central 
and the Toledo, St. Louis & Western, Mr. 
McNeill was appointed assistant purchasing 
agent for this group in 1911. He joined the 
Central Electric Company, Okonite's agent 
in Chicago, in 1913 and served as manager 
of railroad sales until 1925 when he joined 
the Okonite organization which established 
its own Chicago district office at that time. 
Е. H. McNeill, formerly manager of the 


A. L. McNeill 


power and light department, has been ap- 
pointed assistant manager, Chicago dis- 
trict, and Harry D. Pierce has been ap- 
pointed office sales manager. Both A. L. 
McNeill and E. H. McNeill will continue 
to work with the railroads and public 
utilities. 
* 

Arr REDUCTION SALES Company.—H. F. 
Henriques, formerly sales manager of the 
north central division, has been appointed 
general sales manager of the Air Reduction 
Company. J. J. Lincoln, formerly sales 
manager of the south central division, has 
been appointed director of sales services. 
C. M. Bloodgood, sales manager of the Pa- 
cific Coast division, has been appointed as- 
sistant to the vice-president in charge of 
sales. All have headquarters at the com- 
pany’s New York offices. H. P. Etter, 
manager of the Los Angeles, Calif., dis- 
trict, has been appointed sales manager of 
the Pacific Coast division with headquar- 
ters in San Francisco, Calif. i 


AMERICAN Car AND FOUNDRY COMPANY. 
—W. E. Olds has been appointed sales 
agent for the American Car and Foundry 
Company, with headquarters in the com- 
pany’s Chicago office. Mr. Olds is a grad- 
uate of Wisconsin University (1923). He 
served overseas for 16 months with the 
U. S. Engineers’ Corps in the first World 
War. He joined the Gary, Ind., works of 
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the U. S. Steel Corporation in 1923 and 
was employed in that company’s St. Paul, 
Minn., sales office in 1924-25. He subse- 
quently worked in the investment field 
until 1936. Since then he has served suc- 
cessively as sales engineer for the Petti- 


W. E. Olds 


bone, Mulliken Corporation and the Gus- 
tin-Bacon Manufacturing Company, and, 
until recently, as western manager, railway 
division, for the Elastic Stop Nut Corpora- 
tion. 
* 

GENERAL ELECTRIC Company.—F. Н. 
Craton has been appointed assistant man- 
ager of the General Electric Company's 


F. H. Craton 


transportation division. For the present he 
will continue also as manager of the in- 
dustrial haulage division. Mr. Craton is 
a graduate of Syracuse University. He 
joined the General Electric Company's 
factory management course in Schenectady, 


Army-Navy E Awards 


American Steel & Wire Company, 
Worcester, Mass. Third renewal. 
Automatic Transportation Company, 
Chicago. Fourth award. 

Briggs Clarifier Company, Washington, 
D. С. Third award. 

Chain Belt Company, Milwaukee, Wis. 
Fourth award. 

General Cable Corporation, Rome, N. Y. 
Fourth award. 


N. Y., in 1924; entered the railway equip- 
ment engineering division at the Erie, Pa., 
works in 1926; was transferred to the 
transportation engineering division in 1930, 
and was appointed manager of the indus- 
trial haulage division in August, 1941. Mr. 
Craton has served in an executive capacity 
on the War Production Board and is now 
chairman of the mining and industrial loco- 
motive section of the National Electrical 
Manufacturing Association. 


CooPER-BEssEMER CoRPORATION.—4. M. 
Buxton, of the Tulsa, Okla., office of the 
Cooper-Bessemer Corporation, has been ap- 
pointed assistant sales manager, with head- 
quarters at Mount Vernon, Ohio. In addi- 
tion to sharing responsibilities of the general 
sales manager, Mr. Buxton will direct the 
company's oil and gas field sales. 


UNITED States STEEL CoRPORATION.— 
The corporation plans to spend at least 
$50,000,000 in post-war improvements to 
its Gary, Ind., mills, Irving S. Olds, chair- 
man, has disclosed. This program, he said, 
embraces improvements and additions to 
raw material-handling equipment, renova- 
tion of blast furnaces and machinery, im- 
provements to facilities for the manufac- 
ture of wheels and axles, an enlargement 
of the sheet and tin mill and a rebuilding 
and modernization of the bridge and struc- 
tural steel fabricating plant. 

* 

Paxton DIESEL ENGINEERING COMPANY. 
—George T. Badger has been appointed 
chief sales engineer of the Paxton Diesel 
Engineering Company, a newly formed 
subsidiary of the Paxton-Mitchell Company 
at Omaha, Neb., according to an announce- 
ment by James L. Paxton, Jr., president 
of both companies. Mr. Badger is an en- 
gineering graduate of Purdue University. 
He comes to his new position after 13 years 
with the Minneapolis-Honeywell Regulator 
Company. For the past five years he had 
been sales engineer in charge of railway 
controls market development and previ- 
ously was manager of the company's In- 
dianapolis branch. Mr. Badger, as chief 


George T. Badger 


sales engineer, will direct market devel- 
opment of Diesel specialties and parts 
manufactured by the Paxton Diesel Engi- 
neering Company. The company will also 
maintain a Diesel repair service for rail- 
roads and other operators of Diesel engines. 
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INDEPENDENT PNEUMATIC TOOL Com- 
pany.—W. H. Brewer, general manager of 
the Aurora, Ill, factory of the Independent 
Pneumatic Tool Company, has retired after 
36 years of service in the plant. 

* 

SPRING PACKING CorporaTion.—John D. 
Herr has been elected vice-president of the 
Spring Packing Corporation, Chicago. Mr. 
Herr was born in Altoona, Pa., and, after 
serving the Pennsylvania in various capaci- 
ties, entered the employ of the Spring Pack- 
ing Corporation in 1922. 

. € :€t*'.. 

NATIONAL Battery Company.—Effec- 
tive March 1, 1945, H. G. Barnes will suc- 
ceed Herbert’ King as vice-president in 
charge of sales of the National Battery 
Company and its Gould Commercial Divi- 
sion. Mr. Barnes has been associated with 
the National Battery Company since 1940, 
when he was appointed vice-president and 
general manager of National’s Gould Com- 


H. G. Barnes 


mercial Division with headquarters at 
Depew, N. Y. Prior to his present connec- 
tion, Mr. Barnes was president of the 
Motor Power Equipment Company, St. 
Paul, Minn. In his new capacity he will 
make his headquarters at the general of- 
| ices in St. Paul. Mr. King, whose con- 
nection with National Battery Company 
tates from 1933, plans to enter business 
ш San Francisco. 
* 

KENNAMETAL, INc.—Robert B. Thomson 
has been appointed tool engineer of Ken- 
tametal, Inc., with headquarters at Latrobe, 
Pa, Mr. Thomson will be assistant to the 
| chief engineer and will be responsible for 
subcontracting. 

* 

AMERICAN Horst & Derrick COMPANY. 
~Frederic Crosby, president of the Amer- 
xan Hoist & Derrick Co., St. Paul, Minn., 
tas been elected chairman of the board and 
las been succeeded by Harold O. Wash- 
burn, vice-president and treasurer. R. E. 
Ljungkull, chief engineer, has been elected 
Nce-president of engineering; D. В. Bot- 
^^ superintendent of production, has been 

| ected vice-president of manufacturing; 
124 $. M. Hunter, manager of sales, has 
teen elected vice-president of sales. J. Ё. 
Bishop has been named secretary and as- 
‘stant treasurer and R. J. Henry has been 
‘pointed assistant secretary. 
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CoprPERWELD STEEL Company.—Clyde S. 
Sowards has returned to the Copperweld 
Steel Company, Glassport, Pa., after a 2% 
year leave of absence during which he 
served in the U. S. Army, holding the rank 
of captain at the time he reverted to an 
inactive status. He will take up his former 
territory for Copperweld, the northern por- 
tion of the South Atlantic states. 

* 

GRIFFIN WHEEL CompaNny.—Charles E. 
Barnes, sales agent of the Griffin Wheel 
Company, Chicago, has been appointed gen- 


Charles E. Barnes 


eral sales manager and Edward Q. Sylves- 
ter, sales engineer at Boston, Mass., has 


been appointed assistant to the president. | 


Both will have headquarters at Chicago. 
Charles E. Barnes entered the employ of 
the Griffin Wheel Company in 1937 and 
from 1939 to 1943 served as sales agent at 
Kansas City, Mo. In the latter year, he was 
transferred to the general sales department 
at Chicago. 

Edward Q. Sylvester entered the employ 


Edward Q. Sylvester 


of the company in 1940 as sales engineer at 
Boston. 


.Obituary 


CHARLES S. Knapp, engineer of valua- 
tion of the Pullman Company, died on Jan- 
uary 30. Mr. Knapp was a graduate of the 
Washington University of St. Louis, Mo. 
He entered railway service in 1898 as a 
draftsman of the Pullman Company at Chi- 
cago. He left the company in 1901 and 
returned two years later as a mechanical 
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inspector. In 1905 Mr. Knapp was ap- 
pointed assistant mechanical superintendent, 
with headquarters at Chicago; in 1914, en- 
gineer of tests; in 1916, assistant chief 
engineer, and on January 1, 1921, engineer 
of valuation. 

* 

GunpEN Н. HAMILTON, vice-president of 
the Glidden Company, died of a heart at- 
tack on February 7 while attending a com- 
pany meeting in Cleveland, Ohio. 

* 

Jonn F. SHANAHAN, of the New York 
sales department of the Superheater Com- 
pany, died January 26. Mr. Shanahan, who 
was 59 years of age, received his railroad 
training in the motive-power department of 
the Erie. He joined the New York sales 
and service departments of the Superheater 
Company in April, 1917. 

* 

ROBERT F. Carr, chairman of the board 
of the Dearborn Chemical Company, 
Chicago, died in Passavant Hospital, Chi- 
cago, on January 22 after an illness of three 
weeks. At the time of his death Mr. Carr 
was a director of several other companies 


Robert F. Carr 


in Chicago including Wilson & Co., the 
Continental Illinois Bank & Trust Co., the 
Peoples Gas Light & Coke Co., and the 
Chicago & Eastern Illinois. Mr. Carr was 
born at Argenta, Ill, on November 21, 
1871, and was a graduate of the University ` 
of Illinois in 1893. In the following year 
he entered the employ of the Dearborn 
Chemical Company and served successively 
as secretary and vice-president and general 
manager until 1907 when he was elected 
president. In January, 1944, he was elected 
chairman of the board. During World 
War I he was a major on the general staff 
of the Purchase, Storage and Traffic di- 
vision of the U. S. Army. 
* 

FRANK L. GIBBONS, manager of sales 
of the alloy division of the Carnegie-Illinois 
Steel Corporation, Chicago, died in Win- 
netka, Ill, on January 19. Mr. Gibbons 
had been associated with Carnegie-Illinois 
since February 1, 1936. Previously he had 
been vice-president of the Timken Com- 
pany, Canton, Ohio, and before that was 
with the Republic Steel Corporation, Cleve- 
land. Mr. Gibbons was 53 years of age. 
He was educated at the Carnegie Institute 
of Technology. 
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Let’s get donn 0 Garth 


on train communication 


DEPENDABLE voice communication 


“Union” I.T.C. (Inductive Train Com- 
munication) system provides depend- 
able, practicable two-way voice com- 
munication between vehicles of a train, 
between trains, and between trains and 


wayside points. 


It is a train communication system de- 
signed exclusively for railroad use, by 
men who know railroad needs, and proved 
through years of regular railroad service. 


котон 


CORRIDOR RCT ANNs aceite 


Built to mind your own business 


The messages concerning the operation of 
your railroad are your own business, 

With mail, telegraph and ordinary tele- 
phone, an essential degree: of privacy is 
realized, and messages handled over a 
train communication system should be 
equally restricted to your own organiza- 
tion. You don’t want them to be picked 
up by other roads, nor do other roads want 
to receive them. 

This is easy to prevent with “Union” 


Inductive Train Communication. 

When you use “Union” I.T.C. your 
messages follow your right of way. They 
go where you want them to go. 

Suitable selection of carrier frequencies 
avoids interferences with other communi- 
cation systems, or with “Union” ETC. 
systems on parallel or intersecting roads. 

That’s one more reason why, for de- 
pendable train communication, “Union” 
I.T.C. is the answer. 


UNION SWITCH & SIGNAL COMPANY 


SWISSVALE 


NEW YORK CHICAGO 


PENNSYLVANIA 


ST. LOUIS SAN FRANCISCO 


General 


GEORGE Н. PoLLARD has been appointed 
mechanical engineer of the Missouri Pa- 
cific, with headquarters at Palestine, Tex. 


А. O. Geertz has been appointed fuel en- 
gineer of the Pennsylvania, with headquar- 
ters at Philadelphia, Pa. 


C. B. Cotton, supervisor of motor-car 
equipment of the Chicago & Northwestern 
at Chicago, has retired. 


K. F. Nystrom, mechanical assistant, 
chief operating officer, of the Chicago, 
Milwaukee, St. Paul & Pacific, with head- 
quarters at Milwaukee, Wis., has been 
named chief mechanical officer. This is a 
change of title. 


Егоүр R. Mays has retired as vice-presi- 
dent of the Illinois Central, with headquar- 
ters at Chicago. Mr. Mays was born at 
Crockett, Va., on August 28, 1879, and 
entered railway service at the age of 15 
years as a machinist apprentice on the 
Norfolk & Western. He subsequently be- 
came a machinist and as such served on 
the Southern at Salisbury, N. C., and 
Selma, Ala. On July 31, 1901, he became a 
machinist on the Yazoo & Mississippi Val- 


Floyd R. Mays 


ley (now part of the Illinois Central) at 
Memphis, Tenn., and from October, 1901, 
to 1917 served successively as locomotive 
fireman, locomotive engineman, instructor 
on transportation rules, traveling engineer, 
assistant trainmaster and trainmaster. On 
August 15, 1917, he was appointed super- 
intendent of the New Orleans division, 
with headquarters at Vicksburg, Miss.; 
on April 1, 1923, he was transferred to 
the llinois division of the Illinois Central, 
with headquarters at Champaign, Ill.; on 
January 1, 1926, became general superin- 
tendent of the Y. & M. V., with head- 
quarters at Memphis, and on October 1, 
1929, was appointed general superintendent 
of motive power of the I. C., with head- 
quarters at Chicago. His title was later 
changed to general superintendent of equip- 
ment. In April, 1939, he became general 
manager, and on January 1, 1940, was 
elected vice-president. 
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Personal Mention 


Harvey С. GRIFFITH, electrical engineer 
of the Pennsylvania at Philadelphia, Pa., 
has been appointed assistant chief engineer 
—traction, communications, signals—with 
headquarters at Philadelphia. Mr. Griffith 
was born at New Enterprise, Pa., on June 
17, 1890, and received his degree in elec- 


Harvey C. Griffith 


trical engineering from Lehigh University 
in 1914. He entered the service of the 
Pennsylvania in February, 1915, as a 
draftsman in the office of the electrical 
engineer at Altoona, Pa., and was trans- 
ferred to Philadelphia in 1916, working 
in various capacities on the Paoli and 


Military Citations and Awards 
LEGION oF MERIT 


Lt. Col. Howard G. Hill, Port Arthur, 
Tex. Former mechanical engineer, 
Southern Pacific. For the performance 
of "outstanding services in southern 
Sicily where, from August 1 to August 
18, 1943, he was general manager of the 
U. S. Military Railway. 


BRONZE STAR MEDAL 


Lt. Col. Miles G. Stevens, Somerset, 
Ky. Formerly master mechanic, South- 
ern. For “meritorious service in con- 
nection with military operations during 
the period from December, 1943, to 
July, 1944." Reported by headquarters, 
European Theater of Operations. 


ORDINE DELLA Corona D'ITALIA 


(Conferred by the Italian government “in 
appreciation of their services in the re- 
habilitation, reconstruction and operation of 
Italian State Railways.’’) 


Brig. Gen. Carl R. Gray, Jr., Director 
General, First Military Railway Serv- 
ice. Grand Ufficiale Class. 

Col. Frank R. Hosack, superintendent 
motive power, Missouri Pacific, St. 
Louis, Mo. Commendatore with Gold 
Crown. 

Lt. Col. John J. Daugherty, former 
shop superintendent, Southern Pacific, 
Houston, Tex. Ufficiate with Silver 
Crown. 


Chestnut Hill electrifications. In 1923 Mr. 
Griffith was furloughed to Gibbs & Hill, 
consulting engineers, to serve as construc- 
tion superintendent during the installation 
of substations and lines for power supply 
to the West Jersey & Seashore (now the 
Pennsylvania-Reading Seashore Lines), 
and the closing down of a company-owned 
power plant at Westville, N. J. Upon 
completion of this work he returned to 
the electrical engineer’s office of the Penn- 
sylvania as foreman. On May 1, 1927, he 
was appointed assistant engineer, with the 
special assignment of preparing an elec- 
trification study for the eastern territory 
of the Pennsylvania. When this work was 
completed he again returned to the elec- 
trical engineer’s office, becoming assistant 
electrical engineer in May, 1929, and ac- 
tively engaging in the New York-Wash- 
ington electrification project. On July 1, 
1935, Mr. Griffith was appointed electrical 
engineer at Philadelphia. 


Dr. Wittram M. Barr, chief chemical 
and metallurgical engineer of the Union 
Pacific at Omaha, Neb., has been appointed 
research and standards consultant, with 
headquarters at Omaha. Dr. Barr was 
born at West Union, Iowa, on August 26, 
1878, and is a graduate of the University 
of Iowa (1902). He also attended Grin- 
nell College and the University of Penn- 


Dr. William М. Barr 


sylvania, from the latter of which he 
received the degree of Doctor of Philos- 
ophy in 1908. Dr. Barr first entered 
railway service in May, 1916, as a com 
sulting chemist in the employ of the 
Union Pacific, later becoming chief chem- 
ist and metallurgical engineer. 


J. J. DALY, master mechanic of the Ne- 
braska division of the Union Pacific at 
Council Bluffs, Iowa, has been appointed 
superintendent of motive power and ma- 
chinery, with headquarters at Omaha, Neb. 


D. S. Neunart, superintendent of motive 
power and machinery, eastern district, 0 
the Union Pacific at Omaha, Neb., has been 
appointed assistant general superintendent 
of motive power and machinery, with head- 
quarters at Omaha. This is a newly creat 
position. 


] Engineer 
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M. W. McManoN has been appointed 
locomotive appliances inspector of the New 
York Central System with headquarters at 
New York. 


Harry L. Nancarrow has been ap- 
pointed general manager of the Eastern 
Region of the Pennsylvania, with head- 
quarters at Philadelphia, Pa. Mr. Nan- 
carrow was born at Jersey Shore, Pa., on 
January 13, 1897, and received his bache- 
lor’s degree in mechanical engineering from 
Bucknell University in 1920. He then en- 
tered railroading as a draftsman in the 
employ of the Pennsylvania at Harrisburg, 
Pa, and in 1921 was appointed a special 
apprentice at the Altoona works. After 


Harry L. Nancarrow 


serving briefly as a motive-power inspector 
at Altoona he became gang foreman at 
Cleveland, Ohio, in September, 1924, and 
assistant foreman in 1926. Mr. Nancar- 
row was appointed assistant master me- 
chanic at Akron, Ohio, in March, 1927, 
and master mechanic of the Erie and Ash- 
tabula division at New Castle, Pa., in May, 
1928. He subsequently served as master 
mechanic on the Baltimore, Atlantic, 
Schuylkill, and Philadelphia Terminal di- 
division and in September, 1936, was ap- 
pointed superintendent of the Logansport 
division at Logansport, Ind. He transferred 
to the Buffalo division in January, 1938; 
in May, 1939, was appointed superintend- 
ent, passenger transportation, eastern re- 
gion, with headquarters at Philadelphia; 
in January, 1940, became superintendent 
of the Pittsburgh division, and one year 
later was appointed general superintendent 
of the Lake division. On February 16, 
1942, Mr. Nancarrow became general man- 
ager, western region, at Chicago, and is 
now general manager, eastern region. 


JosepH А. ANDREUCETTI, who has been 
appointed chief electrical engineer of the 
Chicago & North Western with headquar- 
ters at Chicago, as noted in the February 
issue, is a past president of the Railway 
Electrical Pioneers Club; former secretary- 
treasurer of the Association of Railway 
Electrical Engineers, and is the present 
secretary of the Electrical Section, Me- 
chanical Division, A. A. R. The statement 
regarding Mr. Andreucetti’s connections 
with these associations was incorrect in 
the February issue. 


Rallway Mechanical Engl 
MARC, 77 Engineer 


‘at Shelby, Ala. 


J. R. Евоноғғ, master mechanic of the 
Colorado division of the Union Pacific at 
Denver, Colo., has been appointed superin- 
tendent of motive power and machinery of 
the northwestern district, with headquarters 
at Albina, Ore. 


Master Mechanics and 
Road Foremen 


Harry GRAHAM Ducan, who has been 
appointed master mechanic of the Toledo 
Terminal Railroad at Toledo, Ohio, as 
noted in the February issue, was born on 
August 3l, 1894, at Jeffersonville, Ind. 
During high-school vacations he worked 
on ferry and excursion boats on the Ohio 
River. He completed his high-school edu- 
cation in 1913 and in November of that 
year entered the service of the Pennsyl- 
vania as a machinist apprentice. He be- 
came a machinist on April 1, 1916, subse- 
quently serving as engine inspector, air- 
brake inspector, and assistant foreman. He 
was in Naval aviation during the first 
World War, from November, 1917, to Sep- 
tember, 1919. Mr. Dugan then returned 
to the Pennsylvania as an engine inspector. 


r а 


Н. С. Dugan 


He attended Purdue University from 1920 
to 1924 and became a special apprentice in 
the employ of the New York, Chicago & 
St. Louis in 1924. He then served suc- 
cessively as enginehouse foreman, back 
shop foreman, and general back shop fore- 
man, at Stony Island, Ill. ; Bellevue, Ohio; 
Conneaut, Ohio; Buffalo, N. Y., and Lima, 
Ohio. 


Porter CLAY BRANCH, who has been 
appointed master mechanic of the Southern 
at Ludlow, Ky., as announced in the Feb- 
ruary issue, was born on October 17, 1896, 
From 1904 until 1911 he 
attended public school at Birmingham, Ala., 
and in September, 1913, became a drill 
press operator in the employ of the South- 
ern at Birmingham. He was a machinist 
apprentice at Birmingham from December, 
1913, until December, 1917, when he en- 
tered the service of the U. S. Army. He 
served overseas from July, 1918, until 
early in 1919. In February, 1919, he re- 
turned to the Southern as a machinist, 
leaving in June, 1919, to go with the St. 
Louis-San Francisco as a machinist at Bir- 
mingham. He returned to the Southern in 
December, 1922; became assistant engine- 


house foreman on March 2, 1934; erecting 
shop foreman on June 16, 1938; general 
foreman at Princeton, Ind., on November 


P. C. Branch 


15, 1938; general foreman at Birmingham 
on March 16, 1942, and master mechanic at 
Ludlow on January 8, 1945. | 


Car Department 


G. H. Rusurorp has been appointed car 
foreman of the Michigan Central, with 
headquarters at Battle Creek, Mich. 


L. F. Rozesxy, assistant supervisor, car 
repair of the Erie at Cleveland, Ohio, has 
been named chief A. A. R. inspector at 
Cleveland. 


F. J. Larrissey, chief А. A. R. inspec- 
tor of the Erie at Cleveland, Ohio, has 
been appointed chief shop inspector with 
headquarters at Cleveland. 


Obituary 


E. F. RICHARDSON, superintendent of 
motive power of the Bessemer & Lake Erie 
at Greenville, Pa., died there on February 
3 after a brief illness. Mr. Richardson, who 
was 64 years old, was a native of Green- 
ville, and had been employed in the me- 
chanical department of the Bessemer & 
Lake Erie for 45 years. 


James E. McQuriLLEN, who retired in 
February, 1943, as mechanical superintend- 
ent of the Gulf, Colorado & Santa Fe (part 
of the Atchison, Topeka & Santa Fe Sys- 
tem) at Galveston, Tex., died in that city 
recently. Mr. McQuillen was born at 
Rochester, N. Y., on January 25, 1873, and 
attended the Sacred Heart Academy, Pales- 
tine, Tex. He entered railway service in 
October, 1887, with the International-Great 
Northern as an engine-house caller. He 
subsequently served as a machinist appren- 
tice on the International-Great Northern 
and as machinist, foreman and general fore- 
man in various railroad shops in the United 
States and Mexico until September, 1901, 
when he went with the G. C. & S. F. as 
a machinist at Temple, Tex. He later be- 
came enginehouse gang foreman; in De- 
cember, 1902, general foreman at Gaines- 
ville, Tex.; in November 1906, master me- 
chanic at Silsbee, Tex., and in August, 1913, 
mechanical superintendent, with headquar- 
ters at Cleburne, Tex. His headauarters 
were later transferred to Galveston. 
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LUNKENHEIMER 
А. А. В. VALVES 


Mase to A. A. R. specifications, but with in- 
herent quality features of all Lunkenheimer prod- 
ucts, these valves provide trouble free, dependable 
service for locomotives. 


Available in a variety of patterns, 
fullway and plug type, and wi 
special connections for all re- 
quirements. 


FIG. 1896 
Outside Screw 


Lunkenheimer offers a wide va 
riety of products for locomoti 
and roundhouse service — valv 
of bronze, iron and steel; coc 
fittings, unions, air no 
zles, boiler mountin 
and lubricating devices. 


FIG. 1892 
Male Inlet 
Union Outlet 
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HE Vertical Brake Beam Flange extends through the Brake Head, pro- 
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Brake Beam for many years of service. 
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milling uphill and down 


with TRACER CONTROLLED HYDROMATICS 


Profiles or straight lines blending into curves always present a tough 
machining problem on conventional equipment. On a CINCINNATI 
Tracer Controlled Hydromatic, accurate profiles are milled automa- 
tically, duplicating the outline of a template. And the table feed is 
automatically varied, assuring maximum efficiency of metal removal 


...eliminating any possibility of cutter breakage. 


The four drawings shown here indicate the range of profile shapes which may be milled on these efficient 
machines. How many profile milling jobs in your shop fall within these classifications? You probably will 
find many of them, such as the channeling of connecting rods. Our engineers will be glad to recommend the 
proper equipment and method. 


Illustrated above is the CIN- 

CINNATI Tracer Controlled 
Hydromatic Milling Machine (Du- 
plex model). Both the Plain and 
Duplex models are available in 12 
sizes, with table travels up to 90”. 
Catalog M-1295 gives complete in- 
formation and specifications. 
Sweet’s Catalog File for Mechan- 
ical Industries contains a brief de- 
scription of these machines. 


No. 45-48 Duplex Tracer Controlled Hydromatic, mill- 
ing, the bevels on cylinder head retainers for Diesel 
engines. The operation is handled progressively, bY 
transferring the part from one side of the fixture te 
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Thre ^ Reads Buy 


Tue fist three box cars, designed especially for the 
use of strong, aluminum alloys for side frames, as well 
as exterior sheathing, ends, roof, doors and all other 
parts of the superstructure, were turned out by the 
Mt. Vernon Car Manufacturing Company, Mt. Vernon, 
Il, during the latter part of February. These cars, 
built primarily of Reynolds aluminum alloy R-301 and 
designed by engineers of the Reynolds Metals Com- 
pany, Chicago, comprise part of an order for 30 cars, 
or 10 cars each for the Alton, the Rock Island and the 
M. & St. L., delivered and placed in service on these 
three roads during March. 

This car design has been developed in conjunction with 
the Car Construction Committee of the A.A.R. Me- 
chanical Division and permission granted to build 50 
cars for use in general interchange service. As a matter 
of fact, the Rock Island cars with steam and air signal 
lines, special brake equipment, swing-motion trucks and 
roller bearings on five cars, are being used for head-end 
service in high-speed passenger trains. The Alton cars, 
also having special equipment, and friction-bolster trucks, 


Railway Mechanical Engineer 
APRIL, 1945 


Aluminum Alloy Box Cars 


NIE IO ن‎ IO YY 


First of 30 cars designed by 
Reynolds engineers and built by | 
Mt. Vernon are delivered to the 
Alton, C. R.I. & P. and M. & St. L. 


are designed for head-end service in local passenger ser- 
vice. The M. & St. L. cars are intended for freight 
service only and for the present, at least, are more or 
less confined to service on the owning road so that their 
performance may be better studied. 

The story of the new Reynolds 50-ton aluminum box 
car is told in the four accompanying tables. The primary 
objective in developing this particular type of car was 
not to achieve maximum weight reduction but to pro- 
duce a lightweight design of exceptional strength and 
durability, high corrosion resistance, low center of grav- 
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Partial List of Materials and Equipment on 30 Reynolds Aluminum Box Cars Built 
for Three Railroads by the Mt. Vernon Car Manufacturing Company 


, i i 
| Айоп (10 сагз) 


Air! brakes) «cios. EIER ..... Westinghouse АВ1В 

Air brake pipe. 45+ зл + жайа Меж i ers .. Byers extra heavy w.i. 

ДЕВУ odi dato 8 ++eee Pittsburgh, hollow 

Body brake levers ............... Seres Schaefer 

Bolsters and side frames........ енене ено Cardwell (2 cars) 
Buckeye (8 cars) 

Bottom rods ............... a5 e Seta. a. de Schaefer 

Brake Damb : «асаана anoh .Creco No. 15 

Brake beam hangers ................ «eee Schaefer 

Brake beam supports ................... .Creco 3-point 

Brake hd. wear plates . ...-Illinois Ry. Equip. 

Brake pipe clamps ...................... Illinois Ry. Equip. 

Brake shoes and keys ................... Am. Brake Shoe 

Brake MEDE ... aoro spy sie REI 

Branch pipe anchor noss DEE NSR ra Illinois Ry. Equip. 

CORES esis aaa ea ese tasa Te Gustin- Bacon 

Couplers . ..... геа Тане е melee ela ae) d tone gro National Malleable 

Coupler cush. device ..................... Standard Ry. Equip 

Coupler yókeg: se venena кебу эма . Buckeye _ 

Defect card holders; i... ossa ecrire Apex R4 A 

DOG г Ж М КАН viso e EYE HS GUEST «Superior (5 cars) 
Camel (5 cars) 

Dealt: Gear” AEE A mend Ye «Cardwell West. 

Dratt. key ret: юс ecelesie . Illinois Ry. Equip. 

Dust guardi, o. orav ensem edis aie . Ajax 

Endi and roofa (2-220 hide ccd esie e «Standard Ry. Equip. 

Bloor bolts and fui a nians a rannus MacLean-Fogg 

BOE Сіра ibn Ea «see MacLean-Fogg 

Hand brake RIAN aaa гыбы лакин СА Ajax 

Journal bearings: Cease Sen 2. Magnus, Satco 

Journal : Божей; «5. 82e ba iia isa «Cast in side frames 

Jour. box lids (alum.) .................. Motor Wheel 

ournal packing .......... ver n .Spring Pkg. Co. 

lackard bd. brackets .................... Trans. Specialties 

Roof insulation .................... ..... Dednox 

Running boards ......... каз wens ve Apex 

Side bearings asme ........Stucki Я 

Signal pipe .................... кае ... Byers standard w.i. 

Slack adjusters ................. ........ Royal K-2 

Snubbérs 7 ао ni SER eines ......Card. West. (8 cars) 

SDFInERT E oid gie pebxaa esos ies Card. West. (6 cars) 
Am. Loco. Co. (4 cars) 

Spring? plates ^. uiam seas entes «Card. West. (2 cars) 


Am. Loco. Co. (8 cars) 


Steam. dine. zie usas oo Madre sedi esheets "vers ex. heavy w.i. 


Truck Grake ‘lever: oie .. Schaefer 

TING ыз укалы оен n rop en «Cardwell (2 cars) 
Double truss (8 cars) 

"Truck stabilizer seis arg reote na «s Card. West. (2 cars) 

Waste retainers ............ eere e Spring Pkg. Co. 

Wheels one-wear steel ......... secos s Carnegie-Illinois 

Pipe insulation ............... ee Union Asbestos 

Steam end valves ............. eene Vapor Ре; 


* Side frames оп 10 cars. 


Rock Island (10 cars) 


Westinghouse ABIB 
Steel 
Carnegie-Illinois 

Car builder 

Buckeye - 


Car builder 
Am. Brake Shoe 
Apex 
Car builder 
mmon 
Buckeye 
Standard Ry. Equip 
Buckeye 
Apex R4 A 
amel 


Miner (5 cars) 
Card. West. (5 cars) 
None 

Plywood (5 cars) 
Standard Ry. Equip. 
Grip Nut 

MacLean- Fogg 
Equipco 

Magnus, Satco (5 cars) 
Timken (5 cars) « 
Fort Pitt (5 cars) 
Timken (5 cars) 
Alco (5 cars) 
Timken (5 cars) 
Spring Pkg. Co. (5 cars) 
Trans. Specialties 
теша: 

рех 
Stucki 
Extra heavy steel 


Standard Car Truck 
None required 


Extra heavy steel 
Schaefer : 
Barber S-4-L 


Barber S-4-L 

Spring Pkg. Co. (5 cars) 
Carnegie-Tllinois 

Union Asbestos 


M. & St. L. (10 cars) 


New York AB 
Extra heavy steel 
Pittsburgh, hollow 
Car builder 
Buckeye 
Pittsburgh Steel* 


Illinois Ry. Equip. 
T-Z Ry. Equip. 
Am. Brake Shoe 


Apex 

T-Z Ry. Equip. 

Central Ry. Equip. 
National, * RS 
tandar: y. uip 
Buckeye - 

Apex R4 A 

Camel 


Miner A-22-XB 


Illinois Ry. Equip. 
Laminated wood - 
Standard Ry. Equip. 
MacLean-Fogg 
MacLean-Fogg 
Superior 

Magnus, Satco 


Cast in side frames 
T-Z 


Spring Pkg. Co. 
Trans. Specialties 
Plywood 

Apex 

Stucki 

Crane steel 


None 
Schaefer 
Barber S-2 


Barber S-2 
Spring Pkg. Co. 
Carnegie-Illinois 
None 


ity, increased potential load capacity and one which could 
not only be built new but repaired and maintained with 
tools and equipment already available in car builders' 
and railway shops. Service experience with the 30 cars 
now under construction is expected to prove the avail- 
ability and adaptability of aluminum as a structural 
material for box cars in a design especially developed to 
meet the exacting requirements of railway service. 


Construction of the Aluminum Car 


In order to meet A.A.R. strength requirements and the 
present preference of a great majority of railway me- 
chanical officers, the underframe of the Reynolds car 
comprises welded steel construction with a carbon steel 
center sill, alloy steel bolsters and cross bearers, steel 
center plates, draft lugs, etc. The longitudinal floor 
supports, however, are made of aluminum, also the side 
sills, side plates and all other parts of the car superstruc- 
ture, except the door track and fixtures and the safety 
appliances which are of steel. A little less than one-half 
of the car-body weight is steel and about one-third alum- 
inum, the balance being lumber, car cement, paint, etc. 
Due to the all-aluminum superstructure, the center of 
gravity is unusually low, in the Rock Island car, for in- 
stance, only 48 in. above the rail when empty. The center 
of gravity is somewhat higher for those with lighter trucks. 
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The aluminum car from the top 


——————————————————————— 


Rallway Mechanical Engineer 


APRIL, 1945 


per ACH K Aa Eeee | 
ORR IRON ESTAS + 


| The floor stringers in the underframe, the side posts and ends are aluminum 


An example of the way in which car strength has been 
secured at some sacrifice in weight saving is afforded 
by the side and end construction. Twenty-four side 
posts are provided in the design, as compared with 16 
in conventional steel cars. All posts are large extruded 
sections which keep outward deflection of the car sides 
under full load within desired minimum limits, thus 
assuring, among other things, easy-operating side doors. 
The side posts, in conjunction with V&-in. side sheets, 
are firmly riveted in place and constitute, in effect, deep 
girders which keep the deflection of the car at the center 

| under heavy loads within conventional limits. Stresses 

. are carried across the door openings by continuous side 
plates of large cross section at the top and bulb angle 
re-inforcement to the side sills at the bottom. 

The car ends, of three-piece riveted construction, with 


Material Used in Reynolds Aluminum Box Car Bodies 


Aluminum Parts 
خت‎ 


a ج‎ 
Side sheets Draft gear carriers 
End sheets Floor bolts 
Roof sheets Floor clips 
Roof carlines Nailing piece bolts 
Door sheets Rivets in superstructure 
Door trimmings Hand brake housing 
Running board Journal box lids 
Brake step Defect card holders 
Intermediate post Routing board brackets 
Door posts Placard board brackets 
Corner posts Spring packing springs 
Side sills Journal-box packing retainers 
Side plates Brake badge plate 
Floor supports Builder's badge plate 
Diagonal braces Marker lamp brackets 
Folower plates 

Steel Parts 


-l 
Center sills (carbon) . 
Bolster and crossbearers (alloy) 
Bolster center fillers 
Striking castings and draft lugs 
Couplers and draft gears 
Crossties (alloy) 
Center plates 
Bulb angles at doorways 
Doer track and fixtures 
Air brake equipment 
Safety appliances 
31 aluminum parts weigh 7,017 1Ь.,* or 28.8 per cent of car body weight. 
11 steel parts weigh 10,823 lb.,* or 44.5 per cent of car body weight. 
Other materials, including lumber, insulation, car cement, paint, etc., 
weigh | 6,500 Ib.,* or 26.7 per cent of car body weight. 


+ * Rock Island car—Weight would be slightly different for the other cars. 
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extruded aluminum W-corner posts, are designed with 
ample strength to hold lading against any ordinary road 
service or switching shocks, the bottom, intermediate and 
top sheet thicknesses being е in., М in., and 94, in., 
respectively. 

Aluminum rivets used in the car construction are 
driven cold up to 5 in. in diameter with pressure rivet- 
ing machines wherever possible. Where pneumatic hand 


General Dimensions of Reynolds Aluminum 
50-Ton Box Car 


Length over pulling face couplers, ft.-in. 
Length inside, ft-in. ..................... 
Length truck centers, ft.in. ... 23 
Width overall (door fixtures), ftin. 
Width over frame, ft.-in. ..... T 
Width. inside, ftn. 5... aE e max peewee oy 
Height from rail to top running board, ft.-in. .. 
Height from rail to floor, ft.-in. ; 

Height inside, ft.in. .......... 

Clear height door opening, ft.-in. 

Clear width door opening, ft.-in. .. 
Cubic capacity, cu. ft. 
Load capacity, Ib. ..... 


100,000 


hammers have to be used the rivets are driven hot. All 
floor bolts and clips, lining-strip bolts, stud-rivet bolts 
and nuts are aluminum. One interesting advantage of 
the use of aluminum floor bolts to hold the tongue-and- 
groove flooring is that the car may be loaded with ex- 
plosives without covering the bolt heads, as ordinarily 
required by I.C.C. Bureau of Safety regulations. 

'The journal-box lids, made of aluminum, also consti- 
tute a safety feature, as they reflect light from automo- 
bile headlights at night and indicate the presence of cars 
on highway crossings. Spring packing, with aluminum 
springs, is kept in place by Holdrite packing retainers, 
made of aluminum spring material, R-303-T 315. The 
new type of coupler-centering device which is installed 
gives spring support to the coupler in both vertical and 
lateral movement, an especially desirable feature for the 
cars when used in passenger train service. 


Painting 


Steel underframes of the car are painted with regular 
primer paint and one coat of car cement is applied. 
Aluminum parts of the underframe are painted with a 
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Detail Weights of Reynolds Aluminum Box Cars Built by Mt. Vernon for Three Railroads 


Alton* Rock Islandt M. &. St. Lit 

(1b.) (Ib.) (1Ь.) 
Underframe, primarily welded steel except floor supports ................. 10,600 10,600 10,200 
Side sheets, side sills and all posts, made of aluminum .................... 3,995 3,998 3,996 
Ends, 3+plete Aluminum 1:525. e ке versae ee oU оону Shee ste 1,028 1,028 1,028 
Moot, complete: АЙМАЛАЙ „ар о x eor WO Y Ln EX eril es tbe a WI VIS 833 833 833 
Doors, aluminum except for steel track and fixtures ...................... 652 738 738 
Running boards and brake steps, made of aluminum T DR I ar 186 186 186 
Safety appliances, steel ....................... 377 377 377 
Hand brakes, aluminum .................. 69 80 72 
Lumber, insulation, car cement and paint (1) stes d ie 6,500 6,500 6,570 
Weight of all aluminum parts (2) ............ Я "T 6,969 7,017 7,015 
Weélight.o£ all steel pasta (3)-...4 255%» icy SOS NL E o эбе rél 10,771 10,823 10,415 
Total car body weight, (1)+(2)+(3) ......... esent 24,240 24,340 24,000 
МАДИ Ду... ee O ra Т К КАК КО Т P Ears OR Yet eoo 13,760 ^ 18,560 13,000 
Light weigh o£ COS Ga sonos nes teda ne ads DIRE ES pha eui УТА 38,000 42,900 37,000 


* These cars have ABIB brakes, steam and signal lines, Cardwell stabilized double-truss spring-plank trucks, hollow axles and one-wear steel wheels, 

t These cars have AB1B brakes, steam and signal lines, Barber stabilized swing-motion trucks, solid axles, one-wear steel wheels and roller bearings 
(5 cars). 

f These cars have AB brakes, hollow axles, Barber stabilized spring-plankless trucks 5-2 and one-wear steel wheels. 


PARTS Of THE ALUMINUM BOX CAR 


Aluminum parts of the Reynolds box car 


zinc chromate primer and one coat of car cement is with zinc chromate primer on the aluminum and an 
applied. The inside surfaces of the superstructure from ordinary primer coat on the steel surface. Roof joints 
the side sill to 15 in. in height are painted with a zinc are sealed with Alumilastic and all other joints caulke 
chromate primer. All aluminum surfaces in contact are with the same material. No paint is used on unen 
painted with zinc chromate primer, as a sealer. The con- exterior except stenciling which is applied after а lig 
tact surfaces between aluminum and steel are painted etching of the surface beneath the letters and numbers. 
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A Symposium on 


Responsibilities of Foremen 


Tue following papers were prepared for the year book 
of the Master Boiler Makers’ Association by mem- 
bers of its Advisory Board. A note of commendation on 
the safety record being achieved in the boiler depart- 
ments from H. H. Urbach, mechanical assistant to vice- 
president, Burlington, has been omitted. The others 
are abstracted.—EbiTon. 


A Wide Range of Interests 


Ву E. R. BArrLEY 
Chicf of motive power and car equipment, Canadian Pacific 


It is generally known and íreely admitted that the 
railways have during the war years undertaken and 
pd a remarkable job.- One of the contributing 

ors is their ability to keep locomotives on hand in 
constant service. To the rendering of such service the 
boiler inspector and his staff contribute a great deal. 

The Interstate Commerce Commission in the United 
States, and the Board of Transport Commissioners in 
Canada, recognized the importance of the status attach- 
ing to a boiler inspector when they formulated Section 6 
(similar law in Canada) of the Locomotive Inspection 


In framing this law our governments have set an ex- 
ceedingly high standard for the men whose duty and re- 
sponsibility it is to protect the railroads from failures 
due to the improper design, maintenance or handling of 
boilers. To carry out the requirements set down by law 
necessitates the services of a specialist, one who has spe- 
cialized knowledge of boilers, appurtenances and pressure 
vessels, and who can apply himself and solve the many 
and intricate problems attached to the proper, economical 
and safe operation of every type of boiler. This is 
briefly indicated by the following resume of duties and 
responsibilities. 

The duties of a boiler inspector are to acquire an under- 
standing of the general principles of boiler design, con- 
struction, stresses, appliances and materials; to educate 
himself sufficiently to have a working knowledge of 
mafhematics, drawings and blueprints; to be familiar with 
and follow the latest methods of making repairs; to study 
the principles of autogenous welding, composition and 
amalgamation of metals; to become conversant with the 
various boiler water treatments and the methods of treat- 
лр boiler feedwater ; to become thoroughly versed in all 
requirements of inspection laws and company regulations 
affecting locomotive and stationary boilers, fire appliances 
and pressure vessels; and to acquire an attitude which 
*nables him to meet and handle all classes of men. 

The responsibilities of a boiler inspector are to see 
that the requirements of all inspection laws and main- 
tenance regulations of the railway in connection with this 
branch of the service are carried out; to know that all 
defects disclosed by examination are properly repaired; 
1^ know that all inspection forms are made out correctly, 
showing conditions as they exist; to discourage inferior 
workmanship and endeavor to create a desire on the part 
of all employees to take pride in their work; to educate 
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local boiler foremen to compile boiler reports carefully 
for engines about to be shopped ; to know that boilers are 
being washed out properly; that no accumulation of 
scale or mud is allowed to form in any part of boilers and 
to see that proper tools and water pressures are used in 
the operation; to report to superiors any condition that 
appears of an unusual character and might lead to future 
trouble; to be constantly on the lookout for young men 
of promise who are capable of and willing to take on 
additional responsibility, and to recommend such men 
to higher officers so that they might be considered for 
promotion; and to maintain high standards in keeping 
with the teachings of the Boiler Makers’ Association. 


Selecting and Training Supervisors 
Ву F. K. MITCHELL 


Assistant gencral superintendent motive power and rolling stock, 
New York Central 


In building for a future which will be insured of good, 
capable and efficient boiler supervision, no more im- 
portant problem than the selection of the supervisor will 
present itself. 

The care with which this task is done will be the 
measure of future success; the difference between good 
and unsatisfactory production, between a smoothly func- 
tioning organization and unwilling compliance with 
orders, between hartnony and continual labor troubles, 
between good workmanship and poor workmanship, and 
finally, between economic and costly operation. 

In shopping for the boiler supervisor, as in the case of 
any shopping for any article you might need, the proper 
fundamentals behind the task are: first, to know what 
you want, and second, to start early enough so that when 
the supervisor is needed you will already have located 
him, ‘This task requires you to know what kind of man 
you want; how many supervisors you are likely to need 
and when you are likely to need thera; where you are 
most likely to find them; how to train them for their 
jobs, and how to interest them in accepting the job. Tak- 
ing these requirements in their order let us see how the 
job should be done. 

The supervisor should have a goed personality, that is 
to say, he should have that unexplainable something 
which makes men like and respect him and makes him like 
and respect the rights of other men. Next, he should 
have the natural mechanical ability so that he may readily 
progress with his job. Then he should have a reasonably 
good education so that he can understand instructions, 
clearly convey his instructions to his men, and keep 
properly all necessary records. Finally, he should have 
a background of good varied mechanical experience, in- 
cluding design, layout, construction and repair of locomo- 
tive boilers and other equipment which is the boiler de- 
partment's responsibility. ° 

There is another phase of the shopping problem that is 
often overlooked. Too many candidates for supervisory 
jobs may result in some of them becoming spoiled and 
to have too few is just as bad for the organization. The 
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first and most necessary requisite here is to know your 
organization. Not only does this mean to know the 
supervisors, but as far as is humanly possible, every 
man in the organization from the latest employed laborer 
to the top ranking supervisor. Only by so doing can you 
know how many supervisors you should have and how 
many vacancies for supervisors you are likely to have to 
fill in any given period. You must know what super- 
vision is necessary to get the best results from your or- 
` ganization, and you must know the capabilities, short- 
comings, physical condition, age, attitude and even the 
home life of your existing supervisors. You must know 
the mortality rate, retirement dates, the possible loss to 
other departments and other industries from your super- 
visory ranks. Such intimate knowledge will serve to 
answer both the question of how many supervisors you 
are going to need and about when you will need them. 

You are not going to find full-fledged supervisors. 
What you must look for and find are the candidates 
for those positions who possess certain fundamental 
qualifications, some of which are inherent and others of 
which are susceptible to development. A few such can- 
didates will be found among your existing employees. 
The balance will have to be inducted into the ranks of 
your employees through the apprentice systems. 

The best candidate is one who has been trained so that 
his background of experience will eventually fit him for 
any supervisor’s position in the boiler department. Me- 
chanically that means he must be a boilermaker in the 
true sense of the word. The scope rule in the majority of 
labor agreements spells out the things which he must be 
qualified to do and do well. Part of this you must see 
that he learns during his apprenticship. The balance, 
which is even greater, you must give him after he becomes 
a journeyman. Whenever possible this experience should 
include not only shop but also engine terminal work. 

While he is receiving this mechanical training you must 
follow him closely and study him intently in order to be 
sure that he has those other essential supervisory quali- 
ties which you suspected he had when he started his ap- 
prenticeship. If you find that you were wrong and that he 
does not possess them in the necessary degree, the fairest 
thing to him and to your company is to cross him from 
your potential supervisors’ list at once and make the best 
mechanic out of him that you can. If your close ob- 
servance of him verifies the fact that he possesses those 
qualifications to a satisfactory degree, start at once to 
develop him into a supervisor. Diamonds are not mined 
without sweat, and after being mined are not in shape for 
the market without painstaking care, cutting and polishing. 
No more can you expect to produce a good supervisor 
without similar care, shaping and polishing. Infinite care 
in polishing and improving his better qualities, and in 
eliminating or minimizing his objectionable ones will, in 
the end, pay dividends in the satisfaction of producing 
a supervisor who will fulfill completely the assignments 
he will later undertake. To that end, no amount of 
counsel, admonition, advice and example in laying out 
and assignment of work, planning of work to fit produc- 
tion schedules, diplomatic handling of men, learning and 
administering labor agreements and methods of insuring 
confidence in others, can be amiss. 

In recent years there has been a growing tendency on 
the part of men to reject positions as supervisors when 
they are offered. Have you given any study to the reason 
for this? Here are a few which may throw some light 
on the answer to the problem we are considering : 

I—Are we offering these positions to men who have 
not been trained for them and who realize that fact? 

2—Are we exhibiting a tendency to place qualified 
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men on supervisory jobs and then not giving them our 
advice and counsel on how to handle them? 

3—Have they noticed that others thus placed have not 
been given a break and if they have appeared to be falter- 
ing merely demoted or discharged without due considera- 
tion? 

4—Have we shown by past example that our super- 
visors have been subjected to abuse when things are not 
going right? 

5—Have we failed to make them a part of manage- 
ment and as such not taken them into our confidence? 

6—Have we failed to maintain a proper spread between 
their wages and the earnings of the men they are re- 
quired to supervise? 

7—Have we failed to accord them the rights and privi- 
leges which their positions should merit? 

8—Have we, by our actions, given them the feeling 
that in leaving the protection of a labor agreement and 
joining the ranks of the supervisor where no such pro- 
tection exists they are jeopardizing themselves? 

9—Have we in the past led too many to believe they 
were being considered for supervisory positions and then. 


- without any attempt to explain the situation to them, 


advanced others around them, thus souring many on 
supervisors’ jobs? Я 

10—15 our system of advancement wrong іп that we 
have too often shown that we allow personalities and 
friendship to influence the selection of men for such 
advancement? 

If we have been guilty of one or all of these then it 
is no wonder that we are finding that the supervisors 
position is no longer attractive. Let me suggest that you 
members of the Master Boiler Makers’ Association start 
at once to analyze this situation on your own railroads 
and to do your part to stop any such practices which 
you find to exist. 

These steps need to be taken if the selection and train- 
ing of boiler department supervisors is to be successfully 
handled. First, clean house of any existing practices 
or conditions which tend to make the supervisor's job 
unattractive. You cannot train a man for nor get him 
to desire a position which is not attractive to him. Sec 
ond, learn intimately your present supervision and solicit 
their assistance in selecting and training men to succeed 
them. Third, study your problem until you know as 
nearly as is possible what your supervisory needs are. 
Fourth, begin now, with the assistance of your present 
supervisors, to look for supervisory material within yout 
own ranks. Fifth, as soon as possible, begin inducting 
likely supervisory material into your apprenticeship 
ranks. Finally, set up a training program which will 
progressively prepare candidates for supervisory posi- 
tions to assume those duties when needed. 


Association Work 
By E. L. Grimm 


General. mechanical superintendent, Northern Pacific 


Mechanical associations are designed and organized t^ 
bring about improvement, both for the individuals par- 
ticipating and for the railroads supporting such associi- 
tions. They widen acquaintanceships, promote self-con- 
fidence, and develop initiative and leadership in indi- 
viduals. These qualities manifested in supervisors di- 
rectly benefit the-railroads through improved output. 

Mechanical associations program and stimulate group 
study and research and the resulting exchange of ideas 
and experiences at conventions are later published in the 
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annual proceedings and technical press for the benefit of 
all. One of the most important benefits is the develop- 
ment and adoption of standards, and the recommendation 
at improved practices. 

Unquestionably, mechanical associations have played a 
distinct and valuable part in the development, organiza- 
поп and structure of railroads in the past, and have 
armed a permanent place in future railroad economy. 
Were this not true, they would long since have ceased to 
exist. While the demands of war have limited the activi- 
ties of mechanical associations, their importance and 


services will be increased because of the problems that, 


will arise during the post war reconstruction and the 
periods of keen transportation competition beyond. 


Training Boilermaker Apprentices 
By B. M. Brown 


General superintendent motive power, Southern Pacific 


The work of the craft, of. which your organization is 
representative, is most essential to the successful opera- 
поп of the railroads. In it, a comprehensive and efficient 
system of apprentice training is necessary to supply the 
lack of skilled labor now facing the railroads. It is only 
through apprenticeship and proper apprentice training 
with assured continuity that we will be able continually 
to set up new and higher standards of craftsmanship. 
This must be done by the new blood injected into the 
organization. If we want future well-trained supervisors, 
we must begin by properly training our apprentices today. 
In order to become a real leader, a man must first learn 
i» be a good follower, and the more he knows about his 
business the better. ° 

Apprenticeship training was greatly retarded on our 
American railroads during the depression and as a result 
зе have a shortage of master craftsman today. Due to 
the fact that the full benefits of such a training program 


ire not attained for many years, the subject calls for in- 


реле, long-time planning. 

The interviewing, qualifying, and selecting of appli- 
cants is an important function. When a young man, who 
5 sincerely interested in his future, applies for an ap- 
prenticeship, he must be given conscientious guidance for 
his full time of apprenticeship. Apprentices must be ad- 
vanced from опе series of operations to another under 
the direction of skilled workers and instructors in ac- 
cordance with а planned sequence of work processes until 
ег have mastered their chosen craft. It is advisable 
^ have a supervisor of apprentices in every large shop. 

“ор schedules for apprentices should be worked out 


‘ot each craft in line with the facilities at each shop or^ 


pint where apprentices are employed. Through expe- 
rence, the length of time normally required for mastering 
ach job operation has been set. The employer and the 
Purneyman know in general what this schedule of job 
‘perations should be. The apprentice and his parents 
‘now only the end result desired. He must be instructed 
mathematics, trade. science, blue-print reading, me- 
chanical drawing and other subjects pertinent to his craft. 
“mployers should see that the apprentice gets a rounded 
work experience on the job and the necessary hours.  . 

It requires time for the apprentice to reach his maxi- 
mum capacity for all-around skill because he is less expe- 
ntnced than the journeyman. Because as a younger man 
* may be less careful, the apprentice sheuld be given 
pecial instruction in safety on the job. We must give 
aprentices a thorough and intensive technical training 
tar there are many things which they cannot learn by 
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practical experience. Competent instructors are neces- 
sary. The school where training is done should keep in 
close touch with the industry. 

Many an apprentice has been discouraged from master- 
ing the art of his craft through lack of interest on the 
part of the immediate shop management. Under such 
conditions, the apprentice has to fight all kinds of trouble 
single-handed. Some of them.come out all right by force 
of ability and determination. It is the responsibility of 
management to show an interest in these boys. Most of 
them are ambitious and are willing to conform to any 
reasonable standards if we will take the initiative in en- 
couraging them and make it possible for them to conform 
to the standard set. It is logical to expect that boys will 
put forth their best efforts when they know every effort 
is made to arrange all the conditions favorable to their 
training. There is something very human in the response 
to the feeling of "getting a good break." 

Apprentice training of the future must be something 
more than has been attempted on any wide scale in the 
past. The duty and responsibility of training skilled labor 
must be assumed by the management of railroads and 
public-spirited companies, and also by organizations rep- 
resenting the employees. Apprenticeship must be made 
more attractive in order to draw a good type of youth 
who can best profit from the training. 

It is possible for apprentices to attend evening classes 
and to profit from them either in broader culture or 
greater skill in their occupations. Better co-operation 


‘with trade schools and vocational courses in public 


schools will help our apprentice system. Some vocational 
work attempted in schools has failed to win industry's 
respect but there are cases in which excellent work has 
been done in the way of preliminary instruction and de- 
velopment of aptitudes for learning. Industry's co-opera- 
tion will help to improve and expand this work and make 
it of greater practical value to both employer and em- 
ployee. Public school cooperation in the teaching of 
theory can also be made a valuable adjunct. 

The present trend in shop practice encourages the de- 
velopment of specialists rather than all-around skilled 
mechanics. This has been one of the factors working 
against the restoration of apprentice training to its former 
high standard. This fact, in addition to others, such as 


the expense involved in training men who may ultimately 


resign after being trained are problems we must be pre- 
pared to meet. Adoption of uniform standards in the 
matter of hours of shop work and study, time to be spent 
in the various stages of training, rates of pay, and attain- 
ments to be required for a certificate of graduation, to- 
gether with adequate supervision over the training pro- 
gram, can help materially to assure the usefulness to in- 
dustry of the product of these courses. The needs of in- 
dustry, not next year, but five years and ten years hence, 
must be planned for now. Measures for meeting this 
situation cannot be adopted and put into use too soon. 

What about the mechanics of tomorrow? The number 
of apprentices was greatly reduced during the depression 
years and, in an effort to hold down expenses, training 
systems were largely thrown into the discard or greatly 
curtailed. This has resulted in a serious lack of skilled 
men to meet the greatly expanded demands of the pres- 
ent emergency. These facts are generally recognized and 
have been a matter of great concern to railroad mechanical 
department supervisors. The difficulty is accentuated 
by the fact that marked progress has been made in loco- 
motive and car design to meet the exacting present day 
and post-war conditions and higher standards of work- 
manship must be insisted upon in the future. Apprentice 

(Continued on page 152) 
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Why The 


Geared-Turbine Locomotive? 


HE first geared-turbine steam locomotive in America 
represents outstanding advancement in American rail- 
roading. Although new developments usually are first 
designed and built on a relatively small scale, the new 
geared turbine locomotive, with a rating of 6,900 shaft 
horsepower, is one of the most powerful high speed 
locomotives in the world. Thus, not only did the par- 
ticipating parties undertake the construction of a radically 
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Fig. 1—Tractive force at the rail for the steam-turbine, a reciprocating 
3 steam, and a Diesel-electric locomotive 


new locomotive, but also one of exceedingly high horse- 
power capacity. 

The propulsion equipment of the Pennsylvania Class 
S-2 locomotive was designed specifically to operate with 
a convenfonal fire tube boiler, and at pressures and 
temperatures commonly used with such boilers. Furth- 
ermore, it was designed for a locomotive which would 
be used primarily in high-speed passenger and freight 
service. Fig. I shows the speed-tractive force curve 
compared with that for a conventional two-cylinder re- 


Table I—The Class S-2 Turbine Locomotive and 6,000-hp. 
Diesel-Electric Locomotive 


Class S-2 el ic 
Total weight, lb. ......................... 1,029,400 1,039,000 
Weight ой drivers, АБ. sr eit эжик Ge nga 260,000 693,000 
Overall length, ft-in. ..................... 122-74 223-0 
Starting tractive force, Ib. ................. 0,500 173,000 
Prime mover horsepower for traction. 6,900 6,000 
Manimm rail rag Spt ЕЕЕ 6,550 5,200 
Locomotive weight per hp. ............. 152 200 


* Consulting Tran 


rtation Engineer, Westinghouse Electric & Manu- 
facturing Company, 


st Pittsburgh, Pa. 
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By Charles Kerr, Jr.* 


The characteristics of the 
steam turbine adapt it as a 


prime mover of high-speed, 
high-capacity motive-power 


ciprocating steam locomotive, with the same weight on 
drivers and with a boiler designed for equal evaporatign. 
At standstill and at the slower speeds, the performance 
of the two is essentially the same, but at the higher speeds, 
the tractive force of the geared turbine unit becomes con- 
siderably greater. Thus for the same amount of steam 
consumed it can handle a larger train at the same speed, 
or an equivalent train at a higher speed. 

In Fig. 2, the horsepower developed at the rail is shown 
both for the turbine drive and for a Conventional recipro- 
cating locomotive where each have the same capacity 
boiler. The turbine locomotive produces at the rail a 
maximum of 6,550 hp. against 5,630 hp. for the recipro- 
cating locomotive. At 100 m. р. it. the turbine horsepower 


Ж BERN E SEE 
aS EES 


7,000 


Steam Turbine 


йш ниша 
E 


6,000 


5,000 


Diesel Electric 


E 
ا ي‎ S 


d 4,000 
r rT IA LL LLLI 
t 
| E | | | 
o 
$ 3,000 4 | 
v 
L 
x 
2,000 - 


E 


0 
O 10 20 30 40 50 60 170 80 90 
Speed -Miles Per Hour 


Fig. 2—Horsepower at the rail for a steam-turbine, a reciprocating 
steam, and a Diesel-electric locomotive 
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Fig. 3—Balancing speed on grades for steam-turbine reciprocating 
steam, and Diesel-electric locomotives 


is 5,820 against 4,750. As railroad speeds are continually 
raised, the larger outputs at the higher speeds become of 
greater importance. 

. The largest Diesel-electric passenger locomotive built 
is a three-unit locomotive developing 6,000 Diesel-engine 
^p. The performance curve of this Diesel-electric is 


also shown on Figs. 1 and 2 for comparison. The Diesel 


produces a very high initial starting tractive force due 
to the electric transmission, but suffers in capacity at 
the higher speeds. Table I further compares a 6,000-hp. 
Diesel-electric with the Class S-2 turbine locomotive. 
With the tendency towards lightweight rolling stock, 
many have questioned the wisdom of the large capacity 
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Fig 4—The steam rate in pounds per horsepower at the rail for the 
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. tioning the cars. 


Table II—Time in Minutes to Accelerate a 1,200-Ton Train 


to Various Speeds 
Type of Locomotive 


Speed, 

m. p. h. Class S-2 Reciprocating Di 
ПНР 5.12 5.81 5.63 
80. ec о ee ete ohm 6.80 8.18 8.50 
DOLE RETREATS E ДӨ 9.46 13.26 14.26 

Тоб ее 16.00 А А 


A—Maximum speed approximately 95 ш. p. h. with 1,200-ton train. 


locomotives. An essential of high schedule speeds, beth 
in freight and passenger service, is not only the ability 
of the locomotive to maintain these high speeds on level 
track, but also to maintain speeds on adverse grades, 
and to ‘accelerate rapidly from station stops and slow- 
downs. Fig. 3 shows the speeds which can be main- 
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tained by the three locomotives on grades ranging from 
level track to 1.0 per cent when hauling a 16-car 1,200- 
ton train and when supplying the power for air condi- 


Table II shows the time in minutes required by these 
same three locomotives to accelerate this same 16-car 
train from standstill to various speeds on level track. 
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Table III—Horsepower Required to Handle Freight Trains 
at Various Speeds on Level Track 


3,750 tons, 5,000 tons, 
75 cars 100 care 
2,370 3,110 
3,610 4,720 
5,270 6,910 
7,370 9,630 


This ability to accelerate the train rapidly, when multi- 
plied by numerous stops and slowdowns, results in a 
very material overall increase in average speed, and hence 
in improved passenger appeal. 

In the postwar period, high-speed freight service will 
receive equal rank with high-speed passenger service in 
the railroad’s fight to keep the traffic on the rails. The 
locomotive rail horsepower -required on the very best 
roadbed to handle large freight trains at various speeds 
is given in Table II. | i 

A brief glance at these requirements readily shows 
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that the day of the large locemotive is far from 
"over, and that a development such as the turbine drive, 
which increases the capacity of the steam locomotive, will 
be most welcomed by the American railroads. 

As experience is gained with the geared-turbine loco- 
motive, it seems highly probable that even larger turbine 
locomotives will be produced. When all is said and done, 
the ultimate limit in the capacity of the steam locomo- 
tive is the boiler. It is not generally realized, but the 
turbine drive removed many of the present limitations 
now imposed upon the boiler designers who, with this 
type of locomotive, will enjoy a latitude previously denied 
them. With the geared-turbine drive, locomotives can 
be built with smaller wheels, the use of which may to some 
extent afford boilers of larger diameter, and also make 
available wider combinations of wheel arrangements. 
Another factor which has restricted boiler size has been 
visibility and rail clearance. The shorter wheel base re- 
sulting from the smaller wheels allows greater grate 
area under the boiler. The turbine can utilize steam at 
temperatures prohibitive with reciprocating locomotives. 
With future development geared-turbine locomotives of 
10,000 hp. may eventually be available for the acceler- 
ated post-war passenger and íreight schedules of the 
American railroads. 

Fig. 4 illustrates the steam censumption of the turbine 
drive compared with that of the conventional reciprocating 
locomotive. At the very low speeds, the turbine is at a 
disadvantage, but over its normal working range the 
reverse is true. If a turbine drive were designed for 
freight service, the turbine blading and the gear reduction 
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Fig. 6—Torque curves for the steam turbine, reciprocating steam, and 
Diesel-electric locomotives 


would be made more favorable for low-speed efficiency, 
improving the steam-rate efficiency compared with the 
performanee shown by Fig. 4. 

Besides having a better steam rate, the Class S-2 
locomotive also utilizes the coal burned in the boiler 
efficiency. Due to its small wheels and short driving 
wheel base, it has been possible to equip this locomotive 
with a large boiler and a large grate. When develop- 
ing full output, coal is burned at a low rate and the 
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boiler is easily drafted. When burning coal at the lower 
rates, it is burned more efficiently. 

Boiler designers for years have been studying the ap- 
plication of higher pressures and higher temperatures for 
locomotive use. Many problems are yet to be surmounted 
before such boilers are available. However, they will 
likely be perfected, and a successful turbine drive should 
hasten their development because this type of drive can 
capitalizę fully on the advantages gained from higher 
pressures, lower back pressures, and higher temperatures. 
It is extremely difficult to predict how rapidly these 
boiler developments will take place, but engineering 
progress is going forward at an unprecedented pace to- 
day, and the abundance of coal for fuel purposes in this 
country is leading to extensive research to find better 
ways for using it. Out of this development will eventually 
come a more efficient boiler whereby turbine locomotives 
will emerge with economies far better than those of the 
first turbine equipment. The curves of Fig. 5 show how 
total steam temperature, steam pressures and exhaust 
pressures affect the efficiency of the turbine drive. 

Another feature of the geared turbine locomotive is 
that it substitutes a uniform torque for a pulsating torque. 
Fig. 6 shows the torque over a complete wheel revolution 
for a turbine locomotive and a reciprocating locomotive. 
Without a reciprocating motion, the rotating elements 
of the turbine drive can be perfectly balanced, eliminating 
the undesirable features of unbalanced moving parts. 

The turbine locomotive will use either coal or oil as a 
fuel. In various parts of the country, there are definite 
economic reasons dictating one or the other as the pre- 
ferred railroad fuel. Therefore, this is a prime mover 
which can be used by any railroad wherever located or 


_ whatever its source of fuel. 


The experience which has been gained in the design 
and operation of this locomotive indicates that the geared- 
turbine drive may go far towards revolutionizing. the 
steam locomotive. Its performance characteristics make 
it a worthy form of motive power for high speed, freight 
and passenger service where locomotives of large capacity 
are required. 


Responsibilities of Foremen 
(Continued from page 149) 


| training methods should be introduced which will protect 


this situation and furnish an adequate supply of well 
trained mechanics for the future. Certainly there is no 
lack of evidence on the railroads as to the value and im- 
portance of the work done by well organized apprentice 
training systems in the past. The resumption of this 
activity is necessary and in a way which will meet modern 
conditions, on a sufficiently large scale to furnish the more 
highly trained personnel which will be required later. 

The best mechanics and supervisors are our own ар- 
prentice-trained men. Railroads desiring to maintain à 
high standard of workmanship in their shops and to have 
services of men with a deep personal interest in the rail 
roads' maintenance problems must take a more forwar 
looking attitude toward the training of apprentices not 
only as mechanics but also as future supervisors àn 
administrative officers. More today than ever before. 
there is a crying need for trained men with exceptional 
abilities in these capacities. A well-rounded apprentice 
training program is one of the best means of attracting 
young men into the ranks and starting them on the road 
to meet these higher responsibilities. 


Engineer 
Raliway Mechanical КО; 


Wheels for Postwar Service" 


Exreaiencep railroad men know the importance of 
wheel and axle work in railroad operation from the safety 
viewpoint. The wheel and the axle are the most important 
parts of а car or locomotive, for their failure can cause the 
most serious type of wrecks due to equipment defects. 
Because of this fact both the manufacturers and users 
must continually strive for improvements to cut down the 
chance of such occurrences even though the present per- 
formance record is remarkably good. 

, Wheel and axle work is also important from the cost 
viewpoint. Anyone who handles interchange billing 
realizes how large a percentage of the bills involve wheel 
charges. In order to arrive at an approximate figure for 
the cost of wheels and wheel shop work, I have analyzed 
the expenses of one large railway system and developed 
the following data: Annual cost of wheels for locomotives 
E er aes i UTD Wd wheels, $115,- 

; freight-car wheels, $1,275,000; wheel- 
$510,000; total $2,110,000. n 

In the case of the freight-car wheels, the cost repre- 
sents about 12 per cent of the total maintenance charges. 
It is realized that these costs will vary on different rail- 
roads, but, if we apply the results of this estimate propor- 
tienately to the total car and locomotive ownership of 
American railroads, we arrive at a total estimated cost for 
all railroads of about $6,000,000. (Mr. Ripley here de- 
scribed at some length the results of intensive research 
conducted by the Wrought Steel Wheel Industry and out- 
lined the characteristics of steel wheels adapted to meet 
indem service requirements for steam locomotives, Diesel 
«motives, passenger cars and freight cars.—EDITOR.) 

While the steel wheel industry intends continually to 
develop improvements in all these types of wheels, it ap- 
pears that it is already well prepared to meet post-war 
demands. However, it must be recognized that no one 
tpe of wheel can be used in every class of service. 
Judgment must be used in the selection of the types best 
suited to the service. This has been recognized by the 
AAR. in its specifications for heat treated wheels, which 
oe such wheels into three classifications: Class A, a 
os wheel for use with severe braking conditions, 
ut with light loads; Class B with medium carbon con- 
tent for use with severe braking conditions and heavier 
wheel loads; Class C with high carbon content for use 
mi high wheel loads and moderate braking conditions. 

hese three new classes are in addition to the ordinary 
unheat-treated wheels covered in the old specifications. 

The maximum loadings recommended for these classes 
E wheels when used in locomotives or passenger cars are 
ү Class A, 650 lb. per in. of dia.; Class B, 750 
» per in. of dia.; and Class C, 800 Ib. per in. of dia. 

Another phase of the wheel service problem in which 
ar men are directly interested is shop practice. Post- 
Ma service is going to require the very best shop prac- 
tce. Even though the wheels may be right for the service, 
t they are properly machined and mounted, service per- 
‘ormance will not be satisfactory. We all recognize that 
у improvements have been made in wheel-shop prac- 

ce. The A.A.R. Wheel and Axle Manual has served as 
amos helpful guide and the A.A.R. inspectors who are 


e 
Excerpts from a paper on this subj Dece: 
е ect 
ros of the Car Foremen's Association at Cie ше nus 
Chi ief engineer, Technical Board, Wrought Steel Wheel Industry, 
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By C. T. Ripley! 


Wheel maintenance is respon- 
sible for one-eighth of total 
freight-car maintenance 
charges — Importance of 
rotundity and freedom from 
eccentricity calls for accu- 
rate wheel-shop equipment 


now surveying the shops are doing fine work, but never- 
theless I think most wheel-shop foremen will admit that 
they still see continued evidence of questionable shop 
practice, such as tapered wheel seats, mismated wheels, 
poor wheel fits, etc. 

My own observation has been that much of this poor 
practice can be traced to inadequate machine tools. Much 
of the wheel-shop equipment is old and obsolete. New 
machinery of modern design should be provided to do 
the kind of work which will Бе’ necessary. Many old 
wheel lathes will not turn wheels truly round. Axle 
lathes will not do a proper job on the wheel seats or 
journals; boring mills will not bore wheels centrally, re- 
gardless of constant checking. Now is the time to replace 
this old equipment so as to be ready for the post-war 
period. 

A major point which I have always fought for is that 
of providing true rotundity in wheels. The higher the 
speed of operation, the more vital this is. I have seen 
repeated proofs of this, particularly in passenger-car 
operation and the same applies when freight-car operation 
is speeded up. Wheels must be truly round when applied 
and must be maintained in this condition. For this reason 
I have always advocated grinding after mounting regard- 
less of whether the wheels had turned treads or other- 
wise. If grinding machines are not available wheels should 
be swung in the lathe and a light cut taken. The new type 
grinding machines which are set at floor level make this 
operation simple, quick and inexpensive. 

Better riding, less wheel sliding, less wear and breakage 
of truck parts and less hot boxes, will be the net result of 
keeping wheels more truly round. 

From an expense viewpoint, the exact mating of wheels 
is most important. An analysis of wheel removals indi- 
cates that about 40 per cent of the wheels are turned for 
sharp flange. Sharp flanges result from a number of 
causes but the predominant one is difference in diameter 
of the two wheels when they start in service. The ideal 
mark to shoot at here is to mate within .005 in. of equal 
diameter. Ordinary taping permits of only half-tape size 
mating, but this is not in my opinion sufficiently accurate, 
particularly for high speeds. Poor center-plate lubrication 
also increases flange wear, and also trucks out of square, 
but I think that if you mate wheels accurately, 75 per 
cent of the sharp flange development can be eliminated. 

(Continued on page 155) © 
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Higher Boiler Output- 


Increased Cinder Cutting” 


Ws his introduction the author reviews the history of the 
growth of the size of the steam locomotive and the steady 
increase in the demands on the boiler for the past forty 
years.—EDiTOR. 

The 4-12-2 type locomotives on the Union Pacific were 
built with 99.98 sq. ít. of grate area, 220 lb. working pres- 
sure, 259 314-in. tubes and flues 22 ft. long, stoker fired 
end equipped with Type E superheater and feedwater 
heaters. These were the largest freight locomotives ever 
built for use on our property and enginemen were at first 
reluctant to work them to capacity for speed. There was 
no cinder cutting damage to firebox sheets, staybolts or 
flues, but the life of netting, blowers, stacks, and plates 
in the front end was reduced quite noticeably. It was 
necessary to change the netting in three to four months, 
blowers and stacks at 120,000 to 150,000 miles. We ob- 
tained up to 150,000 miles before it was necessary to 
change flues and then it was not due to cinder wear. 

In 1927 and 1928 demands for faster movement of 
freight increased the speed of all trains, and cinder cutting 
developed at the firebox end so that at 85,000 miles -it 
was necessary to renew 96 to 100 flues in the cinder- 
cutting area at the top center of the back tube sheet. At 
120,000 miles it was necessary to change all the flues, the 
back tube sheet and 150 to 200 crown stays over the arch. 
The life of the netting was reduced to 60 days, blowers 
and stacks to 8 to 10 months. Holes were also cut 
through superheater units where cinders deflected around 
the support bands and through the riser shields. 

In an effort to reduce these damaging effects we low- 
ered the arch tubes at the door-sheet end 834 in., in- 
creased the length of the brick arch from the Gaines arch 
wall back to eight courses, allowing 125 per cent of the 
gas area through the flues between the top of the arch 
and the crown sheet; did away with the cap brick on top 
of the Gaines arch wall; increased the air opening be- 
tween the ashpan wing plates and the mud ring from 12 
to 13 per cent of the grate area; did away with face-plate 
netting clean-out doors at the sides of the ash pan along 
the mud ring; applied instead solid plate doors from the 
ash pan wings up to even with the mud ring, with a 7-in. 
opening between the face of the clean-out doors and the 
wrapper sheet. 

Crown-sheet and crown-stay cutting were eliminated. 
The life of the flues and tubes was increased to 120.000 
miles before changing any in the cinder cutting area. At 
this mileage we now change 96 to 110 flues and tubes 
and continue the engine in service up to 200,000 miles 
before changing flues and tubes and the back flue, sheet. 

A program was started in 1928 converting the Mallet 
compounds to simple articulated locomotives. With the 
increased capacity thus brought about cinder cutting 
has developed to the extent necessary to remove approxi- 
mately 28 514-in. flues and 50 274-in. tubes at 35.000 to 
40.000 miles and to renew all the flues and tubes and 
back flue sheet at 80,000 miles, as compared to no cinder 
cuttine damage to the fireboxes and 80,000 to 100,000 
flue miles prior to converting. 


* Abstract of a paper prepared for the 1944 Proceedings of the Master 
Boiler Makers’ Association. 
t General boiler inspector, Union Pacific. 


154 


By E. E. Owenst 


To date we have found no arrangement of brick arc 
which will reduce this cinder-cutting action. We hav 
experimented with the front end arrangement, both wit 
multiple-jet nozzle, with labyrinth front-end arrange 
ment, and with the Master Mechanics' front end arrange 
ment. Increased speed and tonnage and the addition: 
coal consumed result in an excessive amount of unburne 
fuel and cinders passing through the firebox at a velocit 
we as yet have been unable to control. 

At this time the speed made by the Santa Fe typ 
locomotives was stepped up and cinder cutting developed 

The 4-8-2 type passenger locomotives were crowde 
into higher speeds and required to haul an additiona 
car or two. This resulted in developing cinder cuttin, 
in fireboxes, flues and tubes, units and other parts. 

Similar changes to those made in the 4-12-2 type wer 
made in the 4-8-2 type passenger locomotives. Th 
results were not as good as were obtained in the 4-12- 
type locomotives, but there was some improvement. On 
of the fireboxes in this class of power was equipped witl 
the Security circulator, and the results obtained in reduc 
ing the cinder cutting were very satisfactory. 

During this period all of this class of power wa 
equipped with a new front-end arrangement, discarding 
the Master Mechanics’ front end, Sweeney-type exhaus 
nozzle and small-diameter stack, and installing a four-je 
exhaust nozzle, a large-diameter stack and blower and : 
labyrinth front-end arrangement. To improve combus 
tion the firebox sides were equipped with air ducts 
eügines were also equipped with 12 per cent Fireba 
grates. The results of the above modifications were : 


‘more powerful locomotive capable of hauling another ca 


or two at higher speeds. This, in turn, resulted in a de 
cided increase in cinder-cutting action which damage 
flues, tubes, back flue sheets, superheater units, front-en 
plates and smokebox fronts. | 
However, the locomotive of this type which is ефшрре 
with the Security Arch Company's circulators still com 
tinues to give satisfactory performance after modification: 
made to the front end in May, 1941. At this time, flue 
have made approximately 260,000 miles and it is est 
mated that we will get another 75,000 to 100,000 mile: 
without trouble as compared with 100,000 to 110,000 flut 
miles in the cinder-cutting area and all flues, tubes anc 
back tube sheets renewed at 225,000 miles. - 
The 2-10-2, 2-8-2 and heavy 4-6-2 type locomotive 
have all had similar changes, with the same satisfactor: 
results of greatly improving the capacity of the locom 
tives and the same disastrous cinder-cutting damage t 
fireboxes, flues, tubes, units and front ends. ‚чоў 
Our 4-8-4 type passenger locomotives built in 19: 
have 100 sq. ft. grate area, 201 214-in. tubes, 58 LAT 
flues 20 ft. 6 in. long, 300 Ib. working pressure, Type ^ 
superheater and Standard BK stokers. These Ene s 
carry an arch with 125 per cent flue gas area between p 
top of the arch and the crown sheet, four-jet exhaus 


| Engineer 
Rallway Meohanlae ү" 1945 
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nozzles, labyrinth front end arrangement and secondary 
air openings in the side sheets above the fire bed. 

Cinder cutting of flues, tubes, back tube sheets, units 
and front ends increased to the extent that it was neces- 
ary to change part of the flues and tubes at 110,000 
miles, and all of the flues and tubes and the back flue 
sheets at 225,000 miles. 

In 1939 we built 15 more of these engines. These have 
100.2 sq. ft. grate area, 300 Ib. working pressure, 50 214- 
п. tubes, 184 334-in. flues, 19 ft. long, and Type E super- 
‘heater. The same area proportions were held above the 
arch and in the front ends as in the earlier lot and they 
were equipped with two exhaust nozzles and two smoke- 
stacks. These engines gave the same efficient perform- 
ance with slightly less cinder cutting of flues and tubes. 
But we experienced more failures of flues due to cinders 
cutting holes through the walls of the flues adjacent to 
the unit supports and bands than on the engines equipped 
with the Type A superheater. Unit support bands were 
eliminated about two years ago. This enables us to see 
the extent of the cinder cutting progressing from the fire- 
box end of the flues and has eliminated the failures. 

In 1941 and 1942 our heavy freight power was built. 
These are the 4-8-8-4 type having a grate area of 150 
y. ft. 300 Ib. working pressure, 75 214-in. tubes. 184 
iin. flues, 20 ft. long, Type E superheater, Standard 
MB stoker, seven Security circulators, the same gas-area 
proportions, secondary air openings in the side sheets, and 
front ends equipped with two four-jet exhaust nozzles 
and two smokestacks. 

Cinder cutting has caused damage to all the crown 
stays over the arch and in the radius of the crown sheet 
the full length of the arch and the combustion chamber; 
the riser tubes of circulators are cut from the crown 
sheet down 16 to 18 in. Fire-door side tubes, and flues 
across the top and down each side of the flue sheet are 
cut. A total of 34 flues and 38 tubes were damaged to the 
extent necessary to change them at 40,000 to 45,000 miles 
and it is necessary to change all flues and tubes and the 
lack flue sheet at 90,000 miles. | 

We have prolonged the life of the circulator riser tubes 
by welding strips of 36-in. rod, 114 in. apart to the back 
side of the tubes extending from the crown sheet down 
approximately 22 in. 

We have prolonged the life of the staybolts and crown 
bolts above the arch by fillet welding 3 в-іп. or 14-in. 

‘гоша wire, cut 2% in. long in the form of a horse shoe. 
to the sheet 34 in. to 1 in. back of each bolt head. 

In our 4-6-6-4 engines built in 1942 and 1943. cinder 
cutting to the fireboxes and other related parts is about 
the same as in the 4-8-8-4's; it does not develop at such 
a rapid rate, however. We are protecting the crown 
stays and staybolt heads and riser tubes of the circulators 
by welding on shields similar to those applied to the 
4-8-8-4 fireboxes and circulators. 

Cinder cutting of crown sheets and bolts seems to be 
governed by height and length of brick arches in engines 
taving fireboxes ир to 184 in. long, 108 in. wide, and 
combustion chambers up to 76 in. in length, and working 
pressures to 220 Ib. 

Cinder cutting or crown sheets, bolts. flues and tubes. 
and flue sheets can be retarded by the application of 
Security circulators in fireboxes up to 126 їп. long, 96 
in, wide with 76-in. combustion chambers and working 
pressure of 200 Ib. 

Cinder cutting of crown sheets and crown bolts above 
the brick arch in fireboxes up to 235 in. long, 96 in. wide, 
16-in.. combustion chambers and 250 to 300 Ib. working 
Pressure can be controlled by the application of shields 
back of the bolt heads. 
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Wheels for 
Postwar Service 
(Continued from page 153) 


If wheels can be worn evenly in treads, wheel mileages 
will be nearly doubled and a large saving made possible. 

Incidentally, the accurate wheel work which I have 
mentioned will also help in cutting down hot boxes. 
Wheels which crowd to one side, producing sharp flange, 
cause rubbing of the journal brass against the axle collar 
or fillet. It has even been recommended that some A.A.R. 
rule be made to require the removal of wheels which have 
so-called double flange on one side, which in turn means a 
tapidly wearing flange on the opposite wheel. Wheels 
which are out of round tend to bounce more or less and 
this increases the chance of waste grabs. 

Improved shop practice through the use of better ma- 
chinery and close supervision will improve post-war 
operation and effect large economies in wheel costs. 

I have been engaged in testing of railroad materials . 
and devices in one way or another nearly all my working 
life. Accelerated tests in laboratories have their draw- 
backs because there is always some question as to whether 
service conditions are actually reproduced. On the other 
hand, road tests have their drawbacks because of difficulty 
in keeping records and the interference caused by oper- 
ating conditions and requirements. I have felt for many 
years that it would be a great thing if the A.A.R. had a 
section of railroad for testing purposes only. If about 30 
miles of track could be built in the form of a circle or a 
figure eight loop. equipped with necessary instruments, 
laboratories, etc.. it would be possible to make accelerataed 
tests of important railroad materials, such as rail, fast- 
enings, ties, ballast, trucks, wheels, axles, brake shoes, etc. 

If the often duplicated costs in many individual labora- 
tories and road tests could be reduced by this central test- 
ing plant, the information from which would be available 
to all railroads, there would probably be a saving over 
present practice. 

One by-product of this war period which has beer a 
definite advantage to both wheel makers and users has 
been the standardization of designs of wrought-steel 
wheels. Formerly there were about 450 designs of steel 
wheels for all classes of service. This was reduced to 34 
standard designs and 24 standards for use only on existing 
equipment and which will be unnecessary on equipment 
built in the future. There are also a considerable number 
of designs necessary for use with A.S.F. roller-bearing 
units which were not originally designed for use of 
wrought-steel wheels. Most of these will probably become 
unnecessary before many years. Storekeepers, as well as 
shop foremen, will recognize the advantage in reduction of 
stocks of wheels by the standardization. Correspondence 
has also been cut down in the ordering of wheels. 

I sincerely hope that after the limitation orders of the 
government are removed, the railroads will not fall back 
into the old practice of paying little or no attention to 
standardization. There will, of course, be times when 
some new standards will be necessary ; on one desires to 
block progress. These should not be governed by the 
whim or fancy of some individual engineer, but should be 
reviewed by the able committees of the A.A.R, and either 
found necessary or unnecessary. I appeal to you as rail- 
roadmen in your own best interests to do whatever you 
can to hold to reasonable standardization of wheel design. 
(Mr. Ripley here presented a number of large charts 
illustrating standard taper versus cylindrical tread con- 
tour, reclamation of one-wear wheels, spacing of wheels 
for various services, etc.—EDITOR.) 
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EDITORIALS 


Keep Up 
Inspection Standards 


Recently a car foreman, in discussing his need for 
additional help, said that his greatest need was for some 
“depression days” car inspectors. He recalled the days 
when A. A. R. car billing often represented a substan- 
tial income and he wanted more of the type of inspectors 
who were accustomed to checking cars thoroughly. 

That this need extends throughout the country seems 
apparent from the number of times within the past year 
when the Mechanical Division found it necessary to 
call on А. A. К. member roads for greater care in 
inspecting cars. Many cars have been found arriving 
at terminals under load although they were in unservice- 
able condition because of defective floors or stringers, 
broken or corroded body bolsters, broken, bent or other- 
wise defective center sills, broken, bent or weak side 
sills, and broken or corroded cross-bearers. Repeated 
attention has been directed to giving proper inspection 
and lubrication to journal boxes. Special instructions 
have been required to attempt to have close inspection 
given to truck bolsters and side frames which have been 
failing under service conditions although the cracks 
which caused failure have been disclosed in many cases 
to have been of long standing and located where they 
were discoverable. Mechanical Division circulars on 
inspection and repair of tank-car equipment have been 
numerous. | 

Many of the defects to which the various circular 
instructions refer formerly called for shop tickets which 
took cars out of service either for light or heavy shop 
attention, most of the others required some time on 
the rip tracks. Now such cars are running in such 
numbers that general instructions are needed to call 
attention of all roads to them. The lack of a sufficient 
number of trained inspectors probably accounts for 
many defects going uncorrected at the time when correc- 
tion is first needed. Whether this lack accounts for all 
of such cases is questionable; urgent need of cars prob- 
ably causes many to be loaded without any inspection, 
time limits on delivery of loaded materials often leads 
to temporary blindness when setting a car out of a train 
would be required for correction of a seemingly minor 
defect and a general slackening of maintenance stand- 
ards may mislead inspectors as to what should be passed 
and what must be attended to immediately. 

This last, it seems, is most important when the bad- 
order percentage of the past several years is considered. 
As low at one time recently as two-and-a-half per cent, 
it is currently at three per cent. This does not mean, 
however, that the freight-car inventory of the country 
is in the best condition of its history. Standards have 
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been lowered. Care must be taken to see that safety 
does not become involved. 

As standards of maintenance decline it will be more 
than ever important that the standard of inspection 
remain as high as it is possible to keep it. Responsible 
supervisors must make still further efforts to see that 
men at inspection points understand what conditions 
must not, under any circumstances, be allowed to get by. 
The extent to which supervision is successful in doing 
this will determine largely how long the railroads can 
continue to keep the present high percentage of their 
cars in sérvice. 


Status of 
Train Communication 


In making frequency allocations to the various classes of 
non-governmental services in the radio spectrum, the 
Federal Communications Commission has shown fair- 
ness, thoroughness and broad understanding. . The 
railroads have accepted the Commission's proposals 
with requests for only minor changes. The principal 
one of these is that they be allowed 100-kilocycle rather 
than 60-kilocycle band widths in the 156-162 mego- 
cycle range, since under the present development of high- 
frequency communication equipment the narrower band 
would increase costs and operating difficulties. 

The Commission's record justifies the assumption that 
it will continue to cooperate with those agencies which 
make adequate use of their assignments. There is good 
reason to believe the railroads will do this. Some of 
them will probably make extensive applications, with 
full knowledge that future developments may indicate 
the desirability of their moving into another part of the 
radio spectrum. i | 

Aside from needed technical developments, there re- 
mains also the need for working out operating rules. 
Manifestly, it would be impracticable to tequire that all 
users of train telephones be licensed radio operators, but 
trainmen, etc., will require some kind of certification to 
show that they understand operating requirements and 
know the limitations of conversation which can be put 
“on the air.” If such training of operating personnel 
can be conducted by the railroads to the satisfaction of 
the Commission, much time and traveling can be avoided. 
Licensed technicians will, of course, be required who 
are capable of maintaining transmitter outputs within 
prescribed channels. ` 

Another situation which needs clarification is опе 
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which has been created by two railroads making applica- 
tion to the Interstate Commerce Commission for per- 
mission to install train communication. The I. C. C. 
passed on these applications with formal orders. When 
a railroad makes such a request, it would be less than 
courtesy for the Cemmission to ignore it. On the other 
hand it would appear from a reading of Section 25, 
known as the Signal Inspection Act, of the Interstate 
Commerce Commission, that it was not intended to in- 
clude communication systems. It is expected that other 
roads will make no such application and if this also meets 
with I. С. С. approval, a situation which has caused 
some disturbance among prospective users of train com- 
munication will be clarified automatically. 

Once these questions are disposed of, and the Federal 
Communications Commission has made its assignments, 
rapid progress can be expected. Much useful technical 
information is already available, and with freedom to 
act, the railroads which have declared their intention 
to use train communication will be in a position to 
make free choice of various types, including both space 
radio and inductive systems. 


Undesired Emergency 
Brake Applications 


At the December 18 meeting of the Northwest Loco- 
motive Association in St. Paul, Minn., considerable 
pertinent information about the operation of airbrake 
equipment, particularly in high-speed service, was 
presented. Following the principal paper by R. G. 
Webb, superintendent of air brakes, Chicago, Mil- 
waukee, St. Paul & Pacific, one of the points emphasized 
in the discussion was the perennial question of how to 
locate a “dynamiter”, or car subject to undesired emer- 
gency brake action, in a long freight train after it is 
stopped. An associated question related to what method 
of brake handling, if any, can be used to prevent a 
known bad-acting car with this particular defect from 
disrupting train operation by going to emergency when 
a service brake application is made. 

Experience has apparently failed to develop any in- 
fallible means of locating a dynamiter on the road 
unless there is a blow at the retainer or through the 
valve, or the brake fails to function normally in con- 
junction with other cars of the train. Even cutting 
the train into small sections and making a series of 
brake-pipe reductions appears to be seldom successful 
in pointing out the defective car, primarily for the 
reason that train-line pressure, leakage and other fac- 
tor$ which may have.a bearing on undesired emergency 
brake action in a long train are not the same in a short 
cut of cars, 

When the presence of a car subject to undesired 
emergency brake action is suspected in a train, the 
enginemen on many roads follow the practice of slightly 
overcharging the train-line before beginning a service 
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-application. The best that can be said for this practice, 


which is by no means new, is that it sometimes works, 
but obviously not when the dynamiter is in the center 
or rear of a long train, for the overcharge does not 
normally reach that far back in the train. Moreover, 
while a slightly overcharged train line may help in 
making a sticky triple valve move, the overcharge in 
itself tends to promote emergency action and the build- 
ing up of brake cylinder pressure in other cars of the 
train which have normally functioning brake equip- 
ment, including Type AB. 

In questioning the necessity or desirability of the 
practice just described, Mr. Webb made the following 
pertinent comiments: “If the car that is causing the 
trouble is near the head end of the train, and the cause 
is a sluggish operating valve, of which we have a few, 
then by overcharging the brake-pipe just before the 
application it is possible that the slide valve will be 
moved to retarded release position, breaking the static 
friction just before the valve is moved to application 
position. Our yard masters and shippers are not suf- 
ficiently mechanically minded, however, to look at a 
car and say, ‘Here is one that will have to be placed 
in the forward end of the train as the valve is sluggish 
in operation and it is necessary for an overcharge to 
take place in the brake-pipe before application in order 
to keep the valve from going into emergency.’ I do 
not blame the enginemen for resorting to somewhat 
unethical means in trying to prevent emergency for 
there is a lot of satisfaction in doing a job well, and a 
dynamiter in a train is certainly an annoyance. It is a 
mistake, however, for these men to fix in mind the 
thought that the brake-pipe should be overcharged be- 
fore making a service reduction with a freight train. 

. When we overcharge the brake-pipe, naturally we 
also overcharge the auxiliary and emergency reservoirs, 
and upon release of the brakes after an overcharge, the 
overcharge from the emergency reservoir builds up the 
auxiliary reservoir beyond the brake pipe and in turn 
finds its way into the brake cylinder. 

"In former days, we were told to make a kick-off 
in order to get rid of the overcharge. With the Type-K 
triple this is fairly successful. However, with the 
Type-AB brake, this feature is omitted, and I know 
of only two ways to get rid of an overcharge on the AB. 
The first is to make several reductions and releases 
with the automatic brake valve. Just how successful 
you will be in doing this depends entirely upon the 
amount of overcharge and the length of the train. The 
second and sure way of getting rid of the overcharge 
is to bleed the car. 

Further discussion of ways and means to avoid un- 
desired emergency brake action developed a concensus 
in favor of starting brake applications sooner and 


‘making them lighter instead of throwing the brake 


valve handle quickly to service position and making 
a heavy reduction of 10 to 12 Ib. to secure the desired 
reduction in train speed. Experience seems to show 
that enginemen who have the least trouble with unde- 
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sired emergency anticipate their braking requirements 
so that the first application may be a light reduction of 
possibly 6 lb. in brake pipe pressure, followed by addi- 
tional 2-Ib. or 3-lb. reductions as required. 

Undesired emergency brake action is sometimes 
caused by excessive brakepipe leakage when trains are 
negotiating a curve or crossover and the loss of air 
at couplings combined with a service reduction brings 
the rate of fall of brake pipe pressure within the emer- 
gency zone. In the main, however, dynamiting is due 
to stuck valves, or valves with restricted service ports, 
of the older K type and can be practically eliminated by 
better air-brake maintenance practices in accordance 
with the more rigid test code now in effect. Owing 
largely to war conditions, only about 50 per cent of 
present freight cars are equipped with AB brakes and, 
since the designed capacity of Type K brakes is ex- 
ceeded in modern long trains, this equipment must be 
maintained to somewhat higher standards if it is to 
function successfully in conjunction with the improved 
standard AB brake. 


How High A Price 
Can We Afford to Pay? 


Recently a new type of steam locomotive was turned out 
of a builder’s plant with appropriate ceremonies at which 
a number of newspaper men were present and when the 
party was over and everybody went home one of these 
newsmen, a columnist for a suburban newspaper, took 
the locomotive as the subject for his column the follow- 
ing day. He made an honest appraisal of a number of 
things, admitted that he knew nothing about locomotives 
except that as a small boy he was always fascinated when 
he saw them come roaring down the track and then ven- 
tured the personal opinion that he hoped some people 
were wrong when they predicted the untimely end of the 
steam locomotive. He liked the looks of an electric or a 
Diesel locomotive, he said, but they didn’t cause his blood 
to run any faster when he saw them coming. He also 
knew that among railroad men there was considerable 
controversy as to which type was the best. He had, he 
said, been taught, as a boy, that it was next to impossible 
for-people to make a living by taking in each other’s 
washing but he was suspicious that among the major rea- 
sons why many railroads were deeply interested in per- 
petuating steam as a form of motive power was because 
the railroads made a pretty ‘good living hauling each 
other’s coal around. When it is considered that about 
one-quarter of the bituminous coal mined is used by the 
railroads it certainly is not difficult to understafid that 
the railroads and the mining industry have опе or two 
interests in common. 

This newsman touched upon a very important factor 
in this matter of the development of motive power for 
the future. If the railroads, the coal industry or the 
builders, individually or collectively, are going to ap- 
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proach the matter of research, so to speak, in the sub- 
ject of the steam locomotive primarily on the ground 
that for individual interests a way must be found to keep 
it in existence they are approaching the problem on an 


. economically unsound basis. 


The railroad executive of the future is going to be 
faced with keen competition in the transportation field 
and if he is an intelligent railroad man he will know his 
job so well that he will be interested only in that form 
of motive power that will do the job at hand most effi- 
ciently and economically. It will make little difference 
to him whether his trains are hauled by electric, Diesel. 
steam turbine, gas turbine or reciprocating steam loco- 
motives. The chances are that on most large roads at 
least all of these types will be doing the work of the 
future. But the important thing that must be kept in 
mind is that the final selection of motive power is as 
much a matter of economics as it is of engineering fac- 
tors. If it isn’t sound economically it doesn’t make much 
difference how well it runs. 

This brings us to the point we want to make. We have 
heard a lot of discussion about thermal efficiency and 
over-all efficiency and we know that inherently the Die- 
sel-electric locomotive has a higher over-all thermal ef- 
ficiency than a steam locomotive. But, in order to gain 
that efficiency it costs more to build and to operate, 
horsepower for horsepower and mile for mile. Almost 
every effort that is being made today to improve the 
efficiency of the steam locomotive is along lines that 
will increase its first cost. The cost of a 5,500-hp. steam 
freight locomotive has, several times in individual cases. 
passéd the quarter-of-a-million dollar mark and, as for 
the turbine types, we do not yet know what their cost 
will be to the ultimate user. If, in order to develop a 
steam locomotive approaching the Diesel in efficiency 
it is going to be necessary to increase its first cost to 2 
point where it practically equals the first cost of a Diesel 
it will have given up one of its major advantages over 
the Diesel. If a complexity of expensive-to-maintain 
parts becomes necessary in order to approach the Die- 
sel’s availability the effect upon total operating cost may 
be such as to wipe out another advantage. 

This problem is too broad in scope to encompass 
within a single discussion but it may be well to keep the 
above points in mind in attempting to establish our. fu- 
ture objectives. The reciprocating steam locomotive has 
a fine record so far in the matter of low operating cost 
and its first cost is moderate—we are speaking mainly 
of modern units built within the past 10 years. Given 
an even break by the operating department its avail- 
ability record is far better than the average person 
thinks. Its real weaknesses lie almost entirely within 
the boiler—high maintenance costs, water troubles, fire- 
cleaning delays at terminals. There is hope that the ef- 
forts of those groups who are studying this problem may 
be so concentrated on the problem of a better boiler that 
the railroads may ultimately have available an ultra- 
modern reciprocating locomotive that still represents 
real economy in operation. 
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THE READERS PAGE 


The L. M. S. 
Turbine Locomotive 


To THE EDITOR: 

The authors of the article describing the Pennsylvania’s 
new turbine-driven locomotive in the Railway Mechanical 
Engineer for March conclude with a reference to locomo- 
tive practice on the London, Midland & Scottish Railway. 
The reader is left with the impression that the turbo- 
locomotive of that railway suffers by comparison with the 
reciprocating engines used in the same service because the 
latter are high-powered compounds, super-efficient, yet 
strangely unreliable. One can only wonder from what 
source the authors’ information was obtained. 

It may be stated quite positively that the L.M.S. 
possesses no compound locomotives comparable in power 
to its turbo-locomotive No. 6202, which is the heaviest 
46-2 type in Great Britain. All of the Pacific type 
reciprocating locomotives owned by this railway have 
four single-expansion cylinders. The heavy 4-6-0 type 
locomotives, also used extensively on main line passenger 
trains, are three-cylinder simples. The only compound 
locomotives now running on the L.M.S. are small three- 
cylinder engines of the 4-4-0 type, built during the regime 
of the late Sir Henry Fowler and since relegated prin- 
cipally to secondary duties. 

As to the performance of the L.M.S. turbo-locomotive, 
it has now run more than -250,000 miles in express pas- 
senger service, largely on London-Liverpool trains, and 
may be regarded as quite reliable mechanically. In coal 
and water consumption per drawbar horsepower hour, 
it does not differ noticeably from the reciprocating en- 
gines employed on similar work. Speaking before the 
Institution of Mechanical Engineers in 1941 and again 
in 1944, Sir William Stanier, who was responsible for the 
design, construction and operation of this locomotive, 
stated quite plainly that it showed little increase in thermal 
efficiency as compared with a reciprocating locomotive, 
because of the absence of a condenser. He also observed 
| that the variable demand upon the locomotive for power 
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prevented the attainment of maximum turbine efficiency, 
confirming an opinion long held and often expressed by 
others. 

Wu. T. HoECKER. 


Curtis ; 
Turbine Defined 


To THE EDITOR: 


On page 99 of the March Railway Mechanical Engineer 
in an article on the steam turbine locomotive built for the 
Pennsylvania you state that "the forward turbine is of 
the impulse type and consists of a Curtis stage followed 
by five full admission Rateau stages." 

This mode of describing the turbine is sometimes used, 
but it is not correct. The fact is that my type of turbine, 
used by Westinghouse in the above locomotive, is 
exactly like the one built by the General Electric Com- 
pany from the beginning, involving the use of a two-row 
stage with a series of single-row stages. It was de- 
scribed and shown in my patent 566,969 (September 1, 
1896) and is covered by the claims therein. This patent 
was broadly supported by the Circuit Court of Appeals 
in 1914 and in Judge Buffington's opinion the conclusion 
was reached that the work done by Rateau was not of 
practical value, cut no figure in the art, and was not an 
anticipation of the Curtis patent. 

The early turbines designed by William L. R. Emmet 
and myself involved this combination and the marine 
turbines designed and built by me at the same time also 
involved the combination, as have all these built by me 
at the same time also involved the combination, as have all 
these built since that time by the General Electric Com- 
pany and by our licensee, both in the land and marine 
fields. 


CHAS. С. CURTIS, PRESIDENT, 
International Curtis Marine Turbine Company 
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The Pennsylvania designs another steam-turbine locomotive 


І Known as the Triplex, Class S-2, with coal bunker ahead of the boiler оп the same cast-steel frame, the locomotive will be driven by two geared 
“eam turbines, one on each of two swiveling trucks with four driving axles each. The turbines will develop 9,000 hp. Water from the tender will replace 


coal, as it is burned to maintain constant adhesion. 
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Water capacity, 21,000 gals.; coal, 32/2 tons; total wheel 


se, 122% ft. 
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| With the 
Car Foremen and Inspectors 


Assembling 
Narrow-Gauge Cars at Hawaii 


Narrow gauge railway cars, used to carry supplies at an 
Hawaiian Island naval base, are being assembled at the 
rate of 8 to 10 cars a day by a Navy Seabee battalion 
which operates an effective assembly line to handle the job. 

Except for size, the 30-ton capacity steel cars, 38 ft. long 
by 7 ft. wide, involve the same general construction as 
standard cars used in the United States. 

To conserve cargo space the cars are shipped to Hawaii 
dismantled. The frames arrive with flooring already in 
place, but all draft-gear assemblies, stake pockets, sides 
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and other parts have to be installed by the Seabee assembly 
crew, only a few of whom have had prior railroad experi- 
ence. 

Lack of proper tools and facilities for the job necessi- 
tates unusual methods of procedure. Commander Eugene 
C. Lang, Civil Engineer Corps, U. S. N. R., of Geneva 
Road, St. Charles, Ill., officer in charge of the battalion, 
whose pre-war experience as a general consulting engineer 
in Chicago included some more or less extensive observa- 
tion of American railway car-shop operations, has success- 
fully developed and applied the idea of turning the beds of 
the cars upside down on the trucks, installing the neces- 
sary parts in this more accessible position, then turning 
the beds over to their proper position to complete the 
operation. 

First, 1,000 ft. of railroad track was constructed, with 
enough space to accommodate 15 cars on the assembly 
line. Then a completely assembled car was made up and 
set aside to serve as a model. This model makes it 
unnecessary for the men to refer frequently to blue- 
prints, and has the added advantage of showing clearly 
how and where each part should be installed. 

The assembly line, in which seven major operations are 
carried out, assures an orderly procedure and conserves 
both time and labor in performing the various assembly 
operations. The line is designed to employ 56 men, but 
this number may be varied without slowing down pro- 
duction to any appreciable degree. 

In the first operation, the trucks are serviced, journal 
bearings and wedges being applied while the trucks are 
supported in a slightly elevated position with the journal 
boxes resting on 10-in. by 12-in. timbers, as shown in one 
of the illustrations. The trucks are then lifted off the 
timbers and moved into position on the assembly-line 
track. 

In the next operation, a Northwest gasoline-operated 


Above left: Assembling narrow-gage freight car 
trucks at Hawaii—Left: Placing car bed upside 
down on timbers laid over truck bolsters—Be- 
low: Looking down the assembly line—Right: 
After parts are temporarily secured with bolts, 
riveters replace the bolts with rivets 
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crawler-type crane lifts a car bed from the stack beside the 
track and lowers it, upside down, to rest on two timbers 
laid on top of the truck bolsters. 

Draw bars, complete with draft gear, and coupling bars 
are installed, after which the car is pushed along the track 
by a small bulldozer. Supply men unpack and sort bolts, 
nuts and parts, and place the required items on the in- 
verted car bed, ready for the crews to install. 

The main assembly is done in the third operation, 


Above: A Northwest crawler crane is used to place bed on long 
timbers—Below: Turning the bed right side up > 
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Mounting the car bed in position on the trucks preparatory to final 
painting and testing 


where a crew installs the brake mechanism, grab irons, 
stake pockets and sill steps before the car is moved up to 
the riveting crew. All the required riveting is completed 
at the fourth position, with the aid of air-guns and an oil 
burning unit heater, installed on the site for heating rivets 
in quantity. ; 

The fifth operation is the final assembly, where the car 
bed is lifted by the crane, turned right side up, and lowered 
into place on the king pins of the trucks. Brake hand 
wheels, side boards and air hose are then installed. The 
necessary stenciling and painting is done at the sixth 
position and the car is pushed down the tracks to the 
seventh position for final testing. 

Although unorthodox, this method of assembling cars 
has proved satisfactory and efficient. With few minor 
changes, both flat cars and gondola cars have been 
assembled, and the crew is now preparing to assemble box 
cars by adding another operation to their assembly line. 


A Mast Crane 
With 38 Ft. Swing 


The work of handling car wheels and other heavy mate- 
rials at the Western Avenue coach yard of the Chicago, 
Milwaukee, St. Paul & Pacific, at Chicago, is greatly 
expedited by means of the large mast crane shown in 
the illustrations. This crane incorporates welded tubu- 
lar steel construction throughout, with a 40-ft. tapered 
boom which swings through a full 360 deg. in either 
direction at an elevation of 20 ft. above ground level and 
has a lifting capacity of two tons by means of a Har- 
nischfeger traveling electric hoist. Because of the con- 
struction of the crane, it is sometimes referred to locally 
as "Big Bertha." It is unusually rigid and easy to 
operate and, in over two years of service, has required 
practically no maintenance. 
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In operation, this crane saves a large amount of time 
and labor in handling car wheels, couplers, oil boxes, 
elliptic springs, pedestal castings and heavy car materials 
to and from the wheel car which makes regular trips 
between Western Avenue and the Milwaukee shops. 
The crane is designed with a boom of maximum length 
to clear the Western Avenue shop buildings and extend 
out over the track on either side of the car-wheel shop. 
The wheel car can thus be loaded or unloaded while on 
either track and, in addition, car wheels can be readily 
moved from any point on the storage tracks to the shop 
delivery track, or vice versa, without manual handling. 

Some idea of what this means in time and labor saving 
may be obtained by comparing present with former prac- 
tice when a stationary air hoist and portable wooden 
platform had to be used in loading and unloading car 
wheels. Moreover, when a pair of wheels was needed 
from the middle of one of the storage tracks, all wheels 
ahead of it had to be moved individually and turned 
by means of a wheel stick at the transfer track before that 
particular pair of wheels could be released and run 
into the wheel shop. Obviously all the wheels moved 
had to be manually rehandled and rolled back to their 
original positions so as not to interfere with the next 
movement on the shop track. 

Referring to the illustrations, the general construction 
of this mast crane will be apparent. It consists of a 
large vertical welded cylinder C firmly set in a concrete 
foundation, revolving mast R and boom В. Details 
shown in the other view include the Harnischfeger 2-ton 
hoist H, taper cover plate P which protects the upper 
roller bearing, electric driving motor M, gear box G 
which covers the speed-reducing gears, electric control 
box E and handle (in the operator's left hand) which 
governs the movement of the boom; also a swinging 
cable and push-button controller (in the operator's right 
hand) which controls horizontal traverse of the electric 
hoist and vertical movement of the crane hook. An elec- 
tric light fixture, suspended from the hoist, gives good 
illumination directly over the crane hook which can 
thus be applied or released without difficulty on the 
darkest days or nights. Incidentally, this is an impor- 
tant safety feature. 
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Cylinder C is made of three sections of %-in. steel 
plate, rolled and welded to form a cylinder 3 ft. 974 in, 
in diameter by 15 ft. 6 in. long. The bottom section, 


The boom-revolving motor and electric controls of the C. M. St. P. GP. 
mast crane 


A mast crane and 2.ton 
electric traveling hoist in- 
stalled at the Western ave- 
nue coach yard of the C. 
M. St. P. G P. at Chicago 
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3 ft. 6 in. long, is reinforced with five circumferential 
ribs for stiffening purposes and to hold it firmly in the 
solid concrete foundation into which it is imbedded to 
а depth of 5 ft. The balance of the mast extends ver- 
tically 10 ft. above the ground and serves as a housing 
and support for the mast. 


Mast M, also made of 34-in. steel, is rolled and welded 
to form a 2-ft. 6-in. cylinder approximately 16 ft. long 
which extends down into cylinder C about 7 ft. and is 
dosed at the lower end with a welded steel plate and 
bushing assembly, designed to house a Timken car 
roller-bearing and journal-support unit, suitably mounted 
in a vertical position in the base of cylinder C at an 
elevation slightly above ground level. This roller bear- 
ing not only positions the lower end of mast R, without 
restricting rotation, but supports most of its weight on 
the taper rollers. The bushing referred to is connected 
'o a large spur gear which turns the mast in either 
direction by means of power supplied from the reversing 
electric motor Jf. 

The upper support bearing for mast R consists of a 
series of fixed center rollers mounted around the exterior 
vi the mast and having as an outer bearing a substantial 
steel ring welded to the upper end of cylinder C. This 
entire bearing, which takes side thrust of the mast in any 
direction, is protected against the entrance of dirt or 
water by means of taper cover plate Р. For purposes of 
lubrication ,the entire space between mast R and cyl- 
inder C is filled with about 400 gals. of second-hand 
var oil which supplies an oil bath for both roller-bearing 
units. The oil level is maintained just above the upper 
bearing under cover plate P and this means that approxi- 
mately а 10-ft. head of oil exerts a lifting effect on the 
lower end of the mast. thus relieving the lower taper 
roller bearing of about one-third of the 16,000 Ib. weight: 
which it would have to carry otherwise. 

One of the most interesting features of this crane is 
the boom which is made of Y4-in. open-hearth steel in six 
sections, cut, rolled and welded together to form a 
conical tube, 14 in. in diameter at the smaller end and 
about 48 in. in diameter at the larger end where it is 
welded to a 5-ft. vertical steel cap forming the top of 
mast M. As a matter of fact the actual length of the 
boom is 38 ft. from the small end to the center line of 
the mast. The top of the mast cap is 4 ft. in diameter, 
30 the total length of the boom may be called 40 ft. 

The boom is welded to the mast cap at an angle so 
that the lower edge of the boom is accurately horizontal. 
Supported 3-in. below it by welded connections from 
seven points on the boom is a 10-in. 25-Ib. steel I-beam 
which carries the travelling hoist, with rollers bearing 
on the two lower flanges. A substantial stop on the outer 
end of the I-beam limits the travel of the hoist which 
13 traversed horizontally and the hook raised or lowered 
hr remote push-button control near the base of the crane 
mast as explained. 


_Ring-type electrical connections are made to the top 
ot the mast, as shown in one of the illustrations, and both 
views show the steel wire and sliding clip supports for 
the insulated wires which supply electric current to the 
hoist motor and to the light fixture attached to the 
hoist. Other electric connections to the motor and con- 
troller which revolve the boom are illustrated. The 
main mast carries a small scaffold and steel ladder 
welded to the cap far the convenience of electricians who 
go to the top for inspection of electrical connections. 
The boom of this mast crane swings very easily, 
smoothly and quietly by operation of the controller 
handle which has four positions or speeds in either direc- 
ton. A brake element, built into the base of the main 
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mast, is not normally used as the boom can be easily 
spotted wherever desired by means of the controller 
handle, alone. The electric hoist also moves quietly 
and with minimum friction on its I-beam support and is 
designed to lift up to two tons. 


Air Brake 
Questions and Answers 


HSC High-Speed Brake Equipment for Passenger 
Cars and A and B Diesel Locomotive Units 


269— ( Continued) —Fwnctioning of parts of locomotive 
equipment during initial charging operation. A.— With 
the handle of the MS-40 brake valve in release position, 
the control pipe 11 is open to the atmosphere through 
brake valve cavity B, past exhaust valve to the exhaust 
Ex. Therefore, chamber B of the master controller, which 
is connected to the MS-40 brake valve by the control pipe, 
is open to the atmosphere. Spring 40 holds the shaft 32 
in release position, where its contact levers hold the appli- 
cation and release contacts open. The. application wire 
and release wire are de-energized. With the application 
and release circuits open at the master controller on the 
A locomotive unit, the application and release magnets of 
the 21-B magnets on the locomotive units and cars are 
de-energized. 

At the 21-B magnet, auxiliary reservoir air unseats 
by-pass valve and flows to passage ба, charging the cham- 
ber beneath the application magnet valve. The latter is 
held seated by air pressure and its spring. The release 
magnet valve is held unseated by its spring, thus connect- 
ing passages 4a and x, opening the air pipe to the exhaust. 

At the D-22-ER control valve, air from the brake pipe 
flows through the branch pipe combined dirt collector and 
cut-out cock, through the filter 12 and to chambers А and 
B on the faces of service and emergency pistons, moving 
them to release position. With the service piston in charg- 
ing position the piston head uncovers charging choke 83 
and the charging ports x in the piston bushing. Brake pipe 
air in chamber 44 charges the auxiliary reservoir through 
(a) choke 85 to service slide valve chamber C, thence 
through passage 5g, release slide valve chamber D and 
passage 5 to the auxiliary reservoir; (b) charging ports 
X, passages 5f, choke 81, past check valve 73, passage 
5g, release slide valve chamber D and passage 5 to the 
auxiliary reservoir, check valve 73 permits charging in 
this direction but is seated by spring 89 to prevent back 
flow from the auxiliary reservoir when the latter pressure 
in passage Jg is higher than brake pipe pressure in pas- 
sage 5f. The slide valve chamber C and the release slide 
valve chamber D are connected by passage 5g so that the 
auxiliary reservoir pressure is the same in both chambers 
at all times. Auxiliary reservoir pressure in chamber C 
is also connected to the spring side (chamber K) of 
the release piston, through port a in service slide valve 
and passage a1. With the air pressure acting on the 
release piston balanced, spring 116 moves the piston and 
attached slide valve to release position, where cavity Q 
in the slide valve connects the displacement reservoir 
passage 3b to exhaust passage 10. The emergency reser- 
voir is charged simultaneously with the auxiliary res- 
ervoir from the release slide valve chamber D, through 
passage 2c at the right end of the release slide valve, 
passage 2f, past ball check valve 195 and flat check valve 
73c, passages 2k and 2a and pipe 2 to the emergency 
reservoir. Spring 89c is overcome and check valves 195 
and 73c are unseated, permitting this charging flow as 
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long as auxiliary reservoir pressure is higher than emer- 
gency reservoir pressure, but when the emergency reser- 
voir pressure is higher it seats the check valves and 
prevents back flow from the emergency to the auxiliary 
reservoir. In the emergency portion of the D-22-ER 
control valve the brake pipe air in chamber B on the face 
of the emergency piston flows through the charging choke 
to chamber E on the slide valve side of the piston and 
through the passage 4 to the quick-action chamber. With 
the pressures thus equalized on both sides of the piston it 
remains in release position. 

At the FS-1864 or F-1864 relay valve on locomotive 
units, pipe 16 is open to control valve passages 16, lóc 
and 16d, past double check valves 263 and 263s, passage 
8a, cavity n in slide valve and passage 8 to the straight 


air pipe, which is open to the 21B magnet valve exhaust. . 


This connects diaphragm chambers P, N, K and A of the 
relay valve through passages 19, 18, 17 and 16a to the 
magnet portion. With the М, L and ИН magnets de- 
energized, passage 19 is connected past the upper magnet 
valve 161b and choke 138 to passage 15; and passages 
18 and 17 past lower magnet valves 161 and 161a, and 
chokes 140 and 142 to passage 15. Passage 15 is con- 
nected past unseated supply valve 92 and passage 16c 
to passage 16. As passage 16 is connected to the 21-B 
magnet valve exhaust, the diaphragm cavities P, N, K and 
A are exhausted and the piston spring holds the diaphragm 
assembly released. All pressure is thus released from 
lever 43 which floats freely, permitting the exhaust piston 
and its valve to remain open, releasing the air from 
chamber F and connected brake cylinders to exhaust Ex. 

At the FS-1864 relay valve on the A unit, chamber 4 
of the switch piston is open to atmosphere. Spring 9 
releases collar 6 which disengages finger 20 from contacts 
28 and 28a, thus opening the battery circuit to the speed 
governor relay cabinet. 


Cleaning and Testing 
Pistons of AB Brakes 


A combination cleaning, spring-testing and gasket-lubrica- 
tion table for the reconditioning of AB brake pistons which 
was designed by the shop air-brake foreman has been in- 
stalled at the Reading freight-car shop at Reading, Pa. 
The tables makes possible the centering of cleaning, test- 
ing and other operations in one location which is close to 
the working tracks where cars requiring attention to the 
AB brakes are undergoing repairs. 

In the course of overhauling these brake parts the 
springs are first thoroughly cleaned, all rust spots are re- 
moved, and they are given a bath in japan drier. After 
being dipped in the drier they are hung on a railing to 
dry. The japan drier is used as a rust preventative and 
gives the surface of the springs a glazed appearance. 

Near the spring cleaner is an arrangement for clean- 
ing swab lubricators. A rack on the lid of the dipping 
tank, in which these parts are immersed in a special oil, 
holds the swab lubricators. When the lid is lowered the 
parts are covered by oil, when the lid is in the raised 
position the rack holds them above the oil level while 
excess oil drains back into the dipping tank. 

A seal-ring gauge on the edge of the table is used to 
check all seal rings for correct size and contour. 

After the cleaning and individual testing operations the 
pistons are reassembled on unit test racks where they are 
checked for proper movement of the pistons and for 
packing-cup leakage. The photograph shows these test 
racks, one in the open position and the other with a 
piston assembly mounted for test. Also shown in the 
photograph are three of the special metal carriers which 
are bolted fast to the non-pressure head and serve as a 
protection to those parts when they are being moved to 
cars for application. 


Cleaning, overhauling and testing of AB brake-cylinder pistons take place at this compactly arranged working location in the Reading freight- 
car shop at Reading, Pa. 
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Selecting Carbides for Milling 


Waien starting a new milling operation with carbides— 
or when changing from high speed steel to carbide tipped 
cutters—an inevitable problem is the selection of the 
proper grade of carbide from among the many available. 
Increased knowledge as to the other factors contributing 
to good results, however, has so simplified grade selection 
over what it was a few years ago that today, a total of 
five "grades" of carbide as produced by Carboloy suffice 
to give optimum performance and cutter life over vir- 
tually the entire range of milling jobs. This holds true, 
of course, only if the basic requirements of good carbide 
milling practice are ebserved. 


Grinding and Cutter Design Are Important 
Cutter sharpening is one of the factors which can make 


. of break any earbide milling application. In general, car- 
} bide removal per wheel pass should not exceed 0.0004-in. 


for reugh grinding; 0.00015-in. for finish grinding. 
Enough carbide must be removed from each worn cutter 
up to get down to good solid metal again, but any at- 
tempt to remove too much carbide at a single pass of the 
wheel may result in heat checks which will ruin even the 
best grades of carbide. Examination of the ground sur- 
laces through a magnifying glass of 20 or more magnifi- 
cations will usually show how much carbide metal should 
be removed. If insufficient stock has been removed. fine. 
hair-like lines will appear on the carbide's surface. These 
lines will cross the cutting edges at several points. Cutter 
life will be materially shortened if enough stock is not 
ground off since these hair-like lines afford excellent 
points for starting the breakdown of the cutting edge. 
Perfect grinding practice, however, will not offset in- 
correct cutter design. For instance, double negative 
angles should be used in most cases when milling steels 
and tough, hard cast irons. Present indications are that 
cutters with 10 deg. negative axial rake and 10 deg. nega- 
tive radial rake will give best results when milling the 
harder steels; whereas 5 deg. positive radial rake angles 
can be used for soft steels. Furthermore, enough chip 
room should be provided in the cutter so the chip will not 
heat up and get sticky, a condition which may result in 
the chip's being pulled through a second time to the detri- 
ment of the cutting edge. : 
Setup conditions of the specific job— particularly as 
they affect rake angles—should always be taken into con- 
sideration when designing a carbide cutter. Since nega- 
tive rake angles are used to keep the chip load away from 
the cutting edge and the nose, the axial rake angle should 
he large enough so that the impact load is taken at a dis- 
tance equal to the depth of cut away from the cutter face. 
he impact load should also be taken at a distance from 
the peripheral cutting edge on the tooth face equal to the 
chip thickness. у 
Since it is possible to put negative angles on the cutter 
and yet—due to setup conditions—have the load come on 
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Rai 
APRIL. Mein Engineer 


By Fred W. Lucht* 


the cutting edge or nose as the tooth enters the cut, it is 
good practice to check the cutter setup and make sure that 
the actual effective angle between cutter and work is in 
line with the desired rake angles. 


Feeds and Speeds 


Feed per tooth should be high enough to avoid concen- 
tration of chip load near the cutting edge. Optimum feed 
per tooth for milling steels has been found to be between 
0.008 and 0.012-in. Best cutting life is usually obtained 
when the cutting edge enters the cut with a thick chip. 
Chip thickness is at its maximum and equal to feed per 
tooth when the edge of the work where the cutting edge 
enters it is at the cutter center line parallel with the di- 
rection of feed. If the work is moved in either direction 
at right angles to the direction of feed, chip thickness will 
gradually decrease. 

Too high speed increases carbide wear; whereas speeds 
which are too low cause a built-up edge to form, resulting 
in poorer finish and reduced cutter life. A steel having a 
Brinnell hardness of 110 seems to be milled best at about 
750 surface ft. per min. Heat treated alloy steels with 
hardness as high as 400 Brinnell will mill best at about 
360 surface ft. per min. Varying speed with hardness in 
this manner has been found to give the longest life of 
carbide cutters. | 

The use of flywheels on milling machines gives two 
definite advantages, particularly when milling at high 
speeds. A flywheel damps out chatter and high frequency 
vibrations in the cutter drive resulting from changes in 


"load as the individual cutter teeth enter and leave the cut. 


This factor is doubly important with carbides since vibra- 
tion and chatter are more injurious to carbides than they 
are to the softer cutting tool materials. 
` The second advantage of flywheels is that they help 
maintain a more constant cutting speed through the entire 
length of cut, carrying the machine through intermittently 
heavy cuts without stalling the motor or slowing it down 
below the cutting speed which is desirable with carbides. 
As for the size of flywheel, a good rule-of-thumb is to 
make the fly-wheel bigger than the cutter and also larger 
than the largest gear on the main spindle. Putting a lot 
of beef into the cutter body also helps smooth out the 
cutting action. 


The Selection of Grades 


Any chart of the nature of the one shown—in which 
major classifications of milling jobs as they affect grade 
selection are listed—has a natural tendency towards over- 
simplification. However, the user cannot go far wrong by 
starting with the suggested grade—providing other re- 
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quirements have been met—then changing to another 
grade if the job gives indications of’ requiring greater 
emphasis on some other carbide “quality.” | 


The Milling of Steel, Cast and Malleable Irons 


Steel milling is divided into three classifications based 
on a shifting of the relative importance in qualities re- 
quired in the carbide. All carbide qualities given here 
are relative—as between grades of carbides. For in- 
stance, all grades of carbides are more wear and abrasion 
resistant than are other commonly employed cutting-tool 
materials. However, simple tungsten carbides are more 


Chart for Selecting the Correct Grades of Carbide for 
Milling Operations 


Job Job Required qualities Suggested 
Characteristics in carbides carbides* 
STEELS 
Rough All Cratering resistance; Tungsten-titanium- 
milling toughness; wear re- tantalum carbide, 


sistance; edge strength Grade 78B 


Heavier feeds 


Wear resistance; 


Tungsten-titanium- 


or cuts cratering resistance; tantalum carbide, 
Finish toughness; Grade Мо. 78; Harder 
pe edge strength or 78B tougher 
milling Lighter feeds Same as above; even Straight tungsten car- 
or cuts more abrasion resist- bide, Grade No. 883. 
ance and 
strength 
PLAIN Cast AND MALLEABLE IRONS 
Rough and Rough castings Toughness; Straight tungsten car- 
4 Wear resistance; bide, Grade No. 44A. 
finish Cratering resistance 
X. Smoother cast- , Abrasion’ resistance; Straight tungsten car- 
milling ings; finishing toughness; cratering bide, Grade No. 883 


cuts, etc. 


resistance 


STEEL TYPES or Cast AND MALLEABLE IRONS 
н 


ARD SECTIONS 


(Greater abrasion 
resistance) 
OF IRONS WITH 


Tungsten-titanium- 
tantalum Carbide, 


Rough and Cratering resistance; Grade No. 78 or 78B 
$ abrasion resistance; for those irons most 
finish All toughness nearly approaching 
"m steel in character. 
milling Straight tungsten car- 
bide, Grade No. 883 
when higher abrasion 
resistance is required. 
ALUMINUM ALLOYS 
Abrasion resistance; Straight tungsten car- 
toughness; wear re- bide, Grade No. 883 
Rough and General milling sistance; ability to 
take and retain a 
finish keen edge 
A Same as above. Must Tungsten-tantalum 
milling Form milling also resist formation carbide, predominantly 


of a built-up edge tungsten, Grade No. 
907 


MAGNESIUM, ZINC ArrLovs, Brass, BRONZE, PLastics, FIBER, Erc. 


Abrasion resistance; Straight tungsten car- 
wear resistance; bide, Grade No. 883 
toughness 


Milling All 


Edi The grade numbers refer to products of the Carboloy Company, Inc.— 
itor. 


wear-resistant than are the tungsten-titanium-tantalum 
carbides; while these "triple" carbides, in general, are 
tougher than straight tungsten carbides. 

In rough milling steels, where chip load is heavy, maxi- 
mum cratering resistance (as provided by carbide grades 
of the 78B type) is usually of primary importance. 
Toughness, wear resistance, and edge strength under im- 
pact loading, in their order of relative importance, are 
also required characteristics of the carbide suitable for 
such work. 

A straight tungsten carbide is suggested for finish mill- 
ing if cuts or feeds have to be light, since under such con- 
ditions the cutting edge has to resist more abrasion than 
is encountered where heavier cuts or feeds are possible. 

For heavier finishing cuts, the option of two grades are 
suggested. In general, if the job comes closer to rough 
milling, a grade equivalent to 78B will be more likely to 
produce best results. 

Cast and malleable irons are divided into two groups 
since many present-day irons approach steel in machining 
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characteristics. Steel-cutting grades of carbides fre- 
quently give better results on malleables than do the 
straight iron-cutting grades. There is quite a similarity 
here to the recommendations for finish milling steels. 

In this group are included those irons with hard spots 
or hard sections, inasmuch as such sections frequently 
control the seléction of the carbide by making toughness 
rather than abrasion resistance the limiting facter as re- 
gards tool life. 

For milling the simpler cast and malleable irons, abra- 
sion resistance is usually the limiting factor as to tool 
life. Straight tungsten carbides are usually considered 
best for this work. Where work sections are particularly 
rough, the tougher grades of straight tungsten carbides 
provide somewhat greater life. On smoother castings and 
ior taking finishing cuts, the more abrasion-resistant 
grades of straight tungsten carbides will usually give 
longer tool life and a flatter finish. 


Non-Ferrous Alloys 


For most aluminum milling, straight tungsten carbides 
usually work out best. These grades provide a high de- 
gree of resistance to the abrasion caused by the aluminum 
oxides and other abrasive materials included in many 
aluminum alloys. 

In some aluminum milling—such as form milling— 
formation of a built-up edge on the tool may cause trouble. 
The addition of a slight amount of tantalum to the car- 
bide helps to resist the build-up. 

On other non-ferrous metals and non-metallic materials 
a straight tungsten carbide usually gives best results inas- 
much as in most of these materials the most important 
carbide qualities called for are ability to resist abrasion 
and wear and ability to take and maintain a keen cut- 
ting edge. | 


Resistanee Welding 


[An understanding of fundamentals concerning oxyacety- 
lene and electric-arc welding processes can be assumed 
to be general in railroad shops which have used both 
methods for many years. Resistance welding is less-com- 
monly used in railroad shops. The following abstract 
from an article on basic definitions in welding technology 
prepared by C. H. Jennings, welding engineer, Westing- 
house Research Laboratory, Westinghouse Electric & 
Manufacturing Company, makes clear the distinctions be- 
tween various applications of the process.—EprTOR.] - 

Resistance welding covers a group of processes wherein 


RESISTANCE WELDING 


PARTS TO BE WELDED 


Fig. 1—The electrodes for resistance welding transmit current and 
apply pressure 
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SPOT WELDS 


WRONG 


Fig. 2—Fusion of metals in resistance welding should not extend to the 
surface of the pieces being joined 


SEAM WELDING 


ROLL-SPOT WELDING 


ee о о 
E 1 


Fig. 3—Timing of current flow between electrodes gives desired 
weld spacings 


the welding heat required to make the weld is produced 
irom the resistance offered by the parts and contact sur- 
laces to the passage of a heavy electric current. Pressure 
is used in combination with the heating to complete the 
weld. Types of resistance welding are spot welding, pro- 
jection welding, seam welding, resistance butt welding 
and flash. welding. Only the spot welding process will 
he described. E: 

In spot welding, the pieces to be welded (two or more) 
are clamped between two copper or copper-alloy elec- 
trodes, Fig. 1, mounted in a suitable machine capable of 
applying pressure between the electrodes. These elec- 
trodes are used to conduct the welding current and to 
supply pressure to the parts. Usually they are water 
cooled to help prevent sticking, burning, and deformation 
under heat. The weld is made by passing a heavy current 
through the electrodes and work pieces. This heavy cur- 
tent is obtained by practically short circuiting the sec- 
ondary of an extremely high-current welding transformer. 

The resistance of the metal pieces and their contact sur- 
faces to the heavy current passing through them causes 
intense heating. This heating, in combination with the 
applied pressure of the electrodes, produces fusion be- 
tween the parts resulting in a circular weld known as a 
spot weld. The size and diameter of the spot weld will de- 
pend upon many factors such as type and thickness of 
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parts being welded, diameter and shape of electrodes, 
amount of pressure, amount of current and welding time. 
These factors will also affect the size of the fused nugget 
of the weld. In some cases fusion of the metals may ex- 
tend to the outer surfaces, Fig. 2(a), while in other cases 
it may be confined te a narrow volume as shown in Fig. 
2(b). In general a controlled nugget of the type shown 
in Fig. 2(b) is preferred, and on certain materials such 
as stainless steel and alclad aluminum it is essential if 
proper corrosion resistance is to be preserved. 

Seam welding is a process similar to spot welding and 
varies in that rollers are used for electrodes. By properly 
timing the periods of current flow as the parts are passed 
between the roller electrodes a series of spot welds are 
made. If the spots overlap a continuous weld is made, 
Fig. 3(a). If the spots do not overlap and a space is left 
between welds, Fig. 3(b), the process is known as stitch 
or roll spot welding. 

Projection welding is another variation of spot welding 
and consists of placing projections on one of the pieces 


PROJECTION WELDING 


Fig. 4— Projection welding is particularly useful where the thickness of 
pieces being joined vary greatly 


Fig. 5—Elements of a resistance spot welder 


A—A heavy frame supporting an extremely high-current transformer. 
B—Pressure head for the electrodes. 

C—Electredes, made from copper or copper alloys and usually water-cooled. 
D— Controls. 


to be welded, Fig. 4, after which current is passed through 
the work pieces. Large electrodes are generally used in 
this process and the projection locates the points at which 
the welds are made. Projection welding is particularly 
adapted to the production of more than one weld at a 
time, and to the welding of two pieces varying greatly 
in thickness. 
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Resistance welding is a high-speed process and is par- 
ticularly adapted to production work, especially to the 
quantity production of small parts. It is applicable for 
use on a great variety of materials both ferrous and non- 
ferrous, and although it is most commonly applied on parts 
J4 in. or less in thickness recent developments have ex- 
tended the process to the welding of materials 14 in. 
thick and above. ў | 

The increased knowledge of the metallurgy of resistance 
welding combined with modern resistance-welding ma- 
chines and control has vastly increased the application of 
this process. The principal elements of a modern resist- 
ance spot welder are shown in Fig. 5. 

The problems of resistance-welding control may be di- 


vided broadly into three parts: start-and-stop control of . 


the current to the welder, control of the amount of cur- 
rent that flows, and control of the welding time and elec- 
trode pressure sequence. | 

All three of these basic control problems are handled 
electronically which has resulted in giving resistance weld- 
ing speed and exactitude and extended its application to 
practically every metal fabricating industry, both for sub- 
assembling and for final assemblies. So precise is the 
control by electronics that even materials such as alu- 
minum, stainless steel, alloy steel, and magnesium, which 
was once considered non-weldable, are now welded on a 
mass-production basis. It is possible to weld two %-in. 
strips of stainless steel by shooting through them a cur- 
rent of approximately 15,000 amperes for a fifth of a sec- 
ond. Alloy steels can be welded, grain-refined, and tem- 
pered without removing the electrodes from the work. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


This department is for the help of those who 
sre assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
. Anon communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
Gre invited to submit their problems for solution. 


Welding 
Side-Sheet Patches 


Q.—When applying firebox side-sheet patches, what type of 
weld is used? How are the patches sccured in place for the 
welding operations ?—M. F. К. 


A.—The butt weld with a vee joint is generally con- 
sidered as best for welding on firebox side-sheet patches. 
The edges of both the old апа new sheets must be clean 


and beveled. The angle of bevel varies somewhat on- 


various roads but the generally accepted practice is to use 
a 30-deg. angle on each sheet giving a 60-deg. included 
angle at the joint. The patch should be bolted. so that a 
gap of Ив in. is left all around. This can be done by 
setting staybolts in every other staybolt hole around the 
perimeter of the patch, the staybolts acting as spacers 
so that the patch will lay flush with the side sheet. Com- 
mon bolts are then applied in the remaining holes to hold 
the patch in place for welding. Straps can also be used, 
the straps being bolted both to the side sheet and the patch. 
The seam is tack welded at intervals of about 12 in. so 
that the patch cannot get out of line. The bolts or straps 
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are then removed. The first bead, or pressure bead, is 
made with \%-in. diameter welding rods to insure pene- 
tration as the weld on the water side must be clean 
and flush with the sheets and have no gaps or mud catch- 
ers. The first bead is laid directly in the center of the 
seam. No attempt should be made to fill the gap with the 
first bead. After the first bead is applied, 945-in. and 
% в-іп. diameter electrodes should be used to complete 
the weld, each layer of weld metal being thoroughly 
cleaned of all scale. 


Syphons Complete 
With Crown Sheet 

Q.—Is is possible to obtain thermic syphons complete with the 
crown sheet? —R. Е. F. 


A.—Syphons are furnished with flanges of sufficient 
width and length so that when the syphons are applied 
they form the entire crown sheet. The front of the syphon 
flange is welded to the firebox tube sheet and the rear 
of the flange to the firebox door sheet. The firebox sides 
are extended up to the flange of the outside syphon and 
the longitudinal edges of the syphons are butt welded 
together to form the crown sheet. 


Gas Flow 
In Front Ends 

Q.—Our Mikado-type locomotives are equipped with the 
Master Mechanic’s front end. Would the elimination of the 
Master Mechanic's front end increase the flow of the gases to 
any appreciable extent? —M. E. F. 


A.—The University of Illinois front-end tests showed 
that for a given steam rate and the velocity of discharge. 
ie., with a given nozzle and pressure, a decrease in the 
resistance to the passage of gases resulted in a larger 
amount of air being moved with a reduced draft, and vice 
versa, The elimination of the Master Mechanic’s front 
end from the smokebox improved the rate of gas flow a 
maximum of eight per cent over the performance of the 
same smokebox with it installed. In actual practice this 
improved rate of gas flow cannot be obtained as some 
form of front-end arrangement is required to present live 
cinders from going out of the stack. 


Tool Holders for | 
Machining Locomotive Parts 


Among the numerous shop-developed devices in use at 
the Finley shops of the Southern located in Birming- 
ham, Ala., are tool holders designed especially for ma- 
chining operations on locomotive parts. The two shown 
in the drawings and photographs are among the most 
useful. One of them, the double bar used on a slotter for 
machining the toes on crown brasses, is in almost con- 
stant use because of the volume of driving-box work in 
the shop; the other, used for truing and finishing eccen- 
tric crank arm pins, is mounted on the spindle of a stand- 
ard drill press as work requirements dictate. ° 
Crown brasses are held in position on the work table 
of the slotter by an air clamp which is of rugged construc- 
tion and in which the brasses are mounted on end. The 
tool holder is designed so that both toes of a brass are 
machined with each stroke and, when the machining op- 
eration is complete, the toes have been finished with the 
correct radii and tapers by specially-ground tools. | 
The offset tool holder for finishing crank-arm pins fits 
over the end of the spindle on a standard drilling machine 
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and is fastened in place by three set screws. The offset 
arm holds the tool. Work pieces are clamped in the usual 
manner to the table and finished using the highest pos- 
sible spindle speeds consistent with the depth of cut being 


The offset head on this tool holder permits using a drill press to 
finish crank-arm pins 


bey, made. According to shop supervisors this tool is espe- 
| Tw! holder for a slotter which holds cutters to finish both toes of cially useful because of the speed with which it can be 
| crown brasses in one operation y : ; pece Y 
by applied to a drill press when it is needed and because, 
Р being used on this machine tool, less delay is encountered 
than would be met in doing this work on any of the other 
shop machines adaptable for the purpose but less likely 
to be available at any given time than a drill press. 


EM Key and 

Keyway. 

Cup attached to spindle 
of drilling machine with 


----53"---- 3 Holes drilled 
3-55 setscrews. 


and tapped for 
53 setscrew. 


A. p Ы 
2 4 х! 4 
Setscrews 


Both toes of crown brasses are machined at once by the use of this Drawing of offset tool holder for machining crank-arm pins on a 
double bar on a slotter drill press 
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Insuring Varnish 


Е acu filtration of contaminated insulating varnishes 
saves 25 cents to $2.50 a gallon in material and labor 
costs and increases dry dielectric strength about 30 per 
cent; wet dielectric strength about 200 per cent. Such 
filtering can be satisfactorily accomplished with portable 
equipment. The time between filtering operations de- 
pends upon use in the tank and care taken in operation. 

There are three mechanisms of contamination of the 
varnish. The contaminant may be washed from a piece 


-~ Roig 
Pump en 


Filter Aid 


Mixing Tanks 
Filter Aid | 


l added here 


Fig. I—Flow diagram for the reclamation of insulating varnishes through 
pressure filtration 
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of apparatus while it is immersed in the varnish tank. 
This means the suspension of particles of a particularly 
troublesome nature in the varnish. For example, when 
rehabilitated armatures are being processed, some of the 
dust and dirt accumulated in service is washed into 
the varnish tanks when the apparatus is immersed. 
Carbonaceous dust, metal chips of small diameter, small 
droplets of paint and other foreign material may enter the 
varnish when the tank lid is open. 

Finally, material foreign to the varnish may be added 
by mistake. The addition of a varnish whose resin 
is only slightly soluble in the varnish and its solvent 
in the tank is an example. Here the foreign resin would 
be precipitated out, possibly as troublesome colloidal 
particles. 

Contaminants may be generally classified as conduct- 
img and non-conducting. Carbonaceous dust, metal 
particles and electrolytes are conductors. Non-conducting 
particles are represented by wood chips, and precipitated 
or polymerized resins, pieces of cotton, asbestos and mica 
dust. This material comes from pieces of insulation 
washed off the coils and wound apparatus on immersion 
in the varnish bath. 

These contaminants periodically require rehabilitation 
or disposal of large quantities of varnish. To prolong 
its use and avoid its disposal, and to conserve critical 
materials and maintain the high insulating values needed, 
a satisfactory method of cleaning the varnish has been 
developed. Portable pressure filters have proved ade- 


* Insulating development engineers, Westinghouse Electric & Mfg. Com- 
pany, East Pittsburgh, Pa. 
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By D. L. Gibson* 
and 
C. H. Braithwaite* 


A report on tests made 
to determine effective 
and practical means of 
maintaining quality of 
insulating varnishes 


quate for this operation. In addition, a system for con- 
trol and test of these varnishes has been developed which 
indicates when filtering is needed. 

Contamination may be classified into three types by 
use of wet and dry dielectric tests and heat endurance 
tests. Conducting particles may lower both wet and dry 
dielectric strength, and very probably impair the heat 
endurance of the varnish. A second type is identified 
by a high dry dielectric strength, a low wet dielectric 


Fig. 2—Cleaning the stainless steel filter plates of a portable pres- 

sure filter—Extreme care must be exercised to keep every опе of "' 

1/16-in. holes open—For filtering, pressures of 15 to 28 Ib. per sq. 1": 

are used, with rates of flow varying from one to five gallons per 

minute, depending upon the presure: amount of cake and viscosity 
of filtrate 
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strength, and a low heat endurance. Contamination 
producing varnish gels or precipitated resins might not 
lower the dielectric strength but might lower the heat 
endurance or life of the varnish film. | 
Disruption of the varnish film by particles of foreign 
matter seriously impairs the properties of the insulation. 
On electrical equipment there is no need to mention the 


Filter cake forms here 
in horizontal chambers 


Filter Paper 
(Cloth or Screen) 


Perforated Plate 
Filter Plate 


Legend 
— Indicates Unfiltered Liquid 
9+ Indicates Filtered Liquid 


Fig. 3—Cross-sectional view of horizontal plate, pressure type filter 


effect of electrically conducting or ionizing particles on 
the dielectric breakdown value, particularly when they 
become inbedded in the insulation. In some cases, 
although the particles are not conducting, they cut into 


| the insulation during processing, lowering the breakdown 


level of the material. 

Thus, it is important to keep varnish for treating 
electrical equipment as clean and as free from foreign 
material as possible. As a base or goal, the electrical 
properties and mechanical properties should be kept in 
the same order of magnitude as those of the new varnish. 

Careful control of the varnish requires an adequate 
filtration method. The materials used in varnish manu- 
facture are critical and maintenance of the varnish in 
usable condition is essential. The particle sizes of con- 
taminants range from large pieceg of wood to colloidal 
carbon. Pieces of metal as small as .003-in. in diameter 
have been found. A study of the available methods in- 
dicates that the most efficient method of reclamation of 
the varnish and conservation of critical materials is by 


| Pressure filtration. 


. filter medium alone. 
ег aid to the large varnish tanks, two 100 gallon tanks _ 


Pressure Filtration 


„А portable type pressure filter, consisting of a number 
of plates arranged vertically and enclosed in a shell, was 
fuund to be satisfactory. Pressures of 15 to 28 Ib. per 
‘|. in. are used with rates of flow varying from one to 
‘ve gallons per minute depending upon the pressure, 
amount of cake and viscosity of filtrate. 

Filtration was carried out, using a diatomaceous earth 
аз а filter aid. This was found to be particularly neces- 
ary since some of the contaminating material filtered out 
was a gel, and quickly filled up the pores of the filter 
medium. The addition of filter aid allowed a porous 
саке to build up which was not as easily clogged as the 
In order to avoid addition of the 


were set up in which the diatomaceous earth was con- 
Unuously mixed with the incoming varnish stream. 
‘amish was pumped from here through the filters and 
into a clean tank in the system. 

In addition, strainers which eliminate particles greater 
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than 20 mils in diameter have been installed in the tank 
system. The particles which are particularly troublesome 
are, in general, below 20 mils in diameter. 

Filtering of varnishes in tanks in shop use presents 
more problems than filtering of new varnish. New 
varnish will not have the detrimental foreign material 
such as metal chips, white lead, carbon dust, that varnish 
in shop use will accumulate. However, new varnish 
may need to be clarified by use of filter-aid and pres- 
sure filtering, centrifuging or settling, or some combina- 
tion of these methods. The advantage of filtering newly 
made varnish js that it may be handled while hot, with 
resulting low viscosity. Frictional losses are much less 
at lower viscosities, so that a greater “through put’: 
results. The flow rate is in inverse proportion to the 
viscosity. 

Varnish in use in repair shops obviously cannot be 
heated because of fire hazard and heat causes rapid 
polymerization, with a resulting short tank life. Filter- 
ing must be done at room temperatures, usually 20-35 
deg. C., with consequently higher viscosities. The vis- 
cosity will vary with the type of varnish and condition 
of the varnish in the tank. A rise of temperature in 
a varnish tank from 25 to 35 deg. C. will lower the 
viscosity approximately 50 per cent, so it is important 
to filter at 25 deg. C. or higher, if possible. In addi- 
tion, it is possible to handle different types of varnish 
in a portable shop filter. When changing from one 
varnish tank to another, careful cleaning of the filter 
is required. 


Effects of Filtering 


The efficiency of the filtering treatment is judged by 
a series of chemical and physical tests on samples taken 
before and after filtration. Viscosity at 25 deg. C. per 
cent of solids, and specific gravities at 25 deg. C. are 
checked. Significant results are obtained from dielectric 
tests and a heat endurance or life determination test 
made on a varnish film. Heat endurance is determined 
by depositing varnish films of .002-in. thickness on 
copper strips. These are continuously heated at 150 deg. 
C. and the time noted to produce failure of the film 
on bending about a %-in. mandrel. Dielectric tests 
consist of measuring the dielectric breakdown strength 
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Fig. 4—Wet and dry dielectric strength of a heat reactive varnisk 

“before” and “after” pressure filtering—The dielectric strength re- 

mains fairly constant for 40 days, then it starts declining—At the end 

of 68 days it has reached a point about one-half normal value—After 
filtering it has returned to its normal value 
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of a .002-in. thick varnish film on each side of-a 5 mil 
copper sheet, both as received and after immersion in 
water for 24 hours. 

Filtering of shop varnish tanks has given informa- 


tion on the behaviors of various varnishes under con-. 


tinuous use. Information has been obtained on varnish 
filtered through portable pressure filters in lots of 100 
to 2,000 gallons. Varnishes varying from asphalt gums 
dissolved in naphtha-type solvents to synthetic resins 


Before After 

filtering filtering 

оу (secs.) at 25 deg. С. ................. 162 157 

Body, per cent .............................. 53.59 53.57 

. Specific gr. at 25 deg. C.. . ............... 0.977 0.977 

at endurance at 150 deg. C. in hr... sss. 46 64 

Wet dielectric, v.p.m. .. ................... 623 1,100 

Dry dielectric, v.p.m. . ......... ee 1,597 1,914 

Note: This tank is used for treating wound apparatus and repaired 
armatures. 


Table II—Filtration of Heat Reactive Varnish 


Before After 

filtering filtering 
Viscosity (Secs.), at 25 deg. C. ...... _....... 338 310 
Body, per cent .............................. 7 59 59.08 
Specific gravity, at 25 deg. C. . ............... 0.997 0.995 
Wet dielectric, v.p.m. ......................... 935 1,050 
Dry dielectric, т т. en 1,610 2,200 

Note: This tank is used for impregnating 
Table III—Filtration of Asphalt Base Varnish 

Before After 

filtering filtering 
Heat endurance at 150 deg. Gu in Pk. —— 22 31 
Dry dielectric, v.p.m. ....... 791 946 
Wet dielectric, v.p.m. ....................... 1,591 1,665 


Note: This tank is used for dip coating "coils. 


in toluene were filtered. Each varnish presents a differ- 
ent problem as te "through-put" and rate of flow to 
produce desired clarity and removal of contaminants. 
Samples of the varnish were taken before, during and 
after the filtering operation. Percentage of body, vis- 
cosity, and specific gravity show whether or not there 
is a loss of solvent or varnish resin during the filtering 
operation. The results of the heat endurance tests and 
dielectric tests before and after the operation show 
whether or not harmful foreign materials were present 
and if they have been removed. 

Typical results of filtering different kinds of varnish 
are shown in the accompanying tables. 

Improvements in dielectric properties produced by 
filtering the varnish are remarkable. An average in- 
crease in dry dielectric strength in the order of 30 per 
cent and in the wet dielectric strength in the order of 
200 to. 250 per cent were found. Heat endurance and 
the mechanical properties of the varnish improved from 
10 to 20 per cent upon filtering. In one case a badly 
contaminated sample was filtered with an improvement 
in heat endurance of over 100 per cent being noted. 

Plastic asphalt varnish improved in this character- 
istic over 40 per cent after filtering. An increase 
in heat endurance indicates particles of colloidal matter 
which damage the varnish film have been removed. The 
improvements cited are examples of varnish in poor 
enough condition to show the harmful effects of extreme 
contamination. Varnish tanks should not be allowed 
to fall to such a poor level under ordinary conditions. 
It should be realized, however, that the varnish character- 
istics of tank varnish can be restored to the approximate 
level of new varnish, but cannot be improved significantly 
over that level. 

For example, in Table I the wet dielectric strength 
of the varnish film was increased after progressive filter- 
ing until a dielectric breakdown of about 1,100 volts 
per mil was obtained. This is essentially the same as 
new varnish. Reference to the curves, Figs. 4 and 5, 
shows bi-weekly checks on the dielectric strength and 
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heat endurance of varnish from the same 2,000-gallon 
tank for a period of 60 days. After 40 days, the wet 
and dry dielectric strength started to decrease and the 
wet dielectric strength reached a point about one-half 
of the normal value in 60 days. After filtering, the 
dry dielectric breakdown returned to its normal value 
of about 2,000 volts per mil. It is interesting to note the 
effect of the addition of a varnish incompatible with 
the varnish in the tank. Less than three per cent of 
such a varnish was added to a sample from this 2,000- 
gallon tank twenty days before filtering. The adverse 
effect on heat endurance, Fig. 5, is easily discernible. 

This condition was not corrected entirely by filtering, 
as can be seen by reference to Fig. 5. This is an ex- 
ample of a fine colloidal material that cannot be readily 
removed by filtering. 

In all tanks cited there was no change in percentage 
body, viscosity, and specific gravity during filtering. This 
indicates no change in varnish composition. Serious 
objection has been raised in the past to filtering varnishes 
of this type, due to loss in body or resin. Using the 
closed type of pressure filter, the only loss noted was 
solvent, which could be replaced easily. 

From compilation and correlation of these data with 
manufacturing experience, it has been found that fre- 
quent filtering of insulating varnishes is necessary during 
shop use to maintain the high insulating level of the 
varnish film and to prevent possible mechanical damage 
of insulation by foreign particles. Portable pressure 


Heat Endurance 50 Deg.C in Hours 


Pega 


Fig. 5—Heat endurance of a heat reactive varnish “before” and 

“after” pressure filtering—The adverse effect on heat endurance is 

easily discernible—Filtering did not entirely correct as there remained 
a fine colloidal material not readily removed by filtering 


filters proved satisfactory for this operation. It is ap- 
parent that the type of contaminant depends upon the 
material treated in the tank. The length of time between 
filtering operations depends upon the use or activity in 
the tank and the care taken in operation of the tank. 
Insulation varnishes are complex chemical mixtures, and 
care should be maintained in their use. The use and 
maintenance of varnishes are chemical engineering opera- 
tions; therefore ‘it is important that they be under the 
control and supervision of persons with the proper train- 
ing and experience. Filtration of electrical insulating 
varnish is a step forward in the conservation of those 
critical materials used in its manufacture. 
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Radio Channels Accepted 


Ox January 16, 1945, the Federal Communications Com- 
mission issued a report bearing the title, “In the Matter 
of Allocation of Frequencies to the Various Classes of 
Non-Governmental Services in the Radio Spectrum from 
10 Kilocycles to 30,000,000 Kilocycles,” (Docket No. 
6651). This report proposed that the railroads be as- 
signed 33 clear channels in the 156 to 162 megacycle band 
and that they share certain other channels in the television 
and other bands. 

At a hearing held in Washington, D. C., on February 
28-March 2, 1945, all interested parties were given the 
opportunity to voice their opinion of the Commission's 
proposals. The railroads' reply was offered in a joint 
brief prepared by the Association of American Railroads 
and Committee 7, Railroads' Radio Communications Serv- 
ices, Panel 13, Radio Technical Planning Board. 

The commissioners assigned to the hearing were Paul 
A. Porter, chairman, E. K. Jett, Paul A. Walker, Nor- 
man S. Case, C. J. Durr, and Ray C. Wakefield, five 
members sitting through all of the proceedings. The rail- 
roads' joint brief was presented by William J. Milroy, 
attorney, Atchison, Topeka & Santa Fe. acting as coun- 
sel, Association of American Railroads. 

The following is the’ joint brief: 


Railroads’ Reply to Commission's Proposals 


1. In its proposed allocation of frequencies to the rail- 
toads, dated January 15, 1945, the Commission states: 
“As in the case of other services in this portion of the 
spectrum, an average channel width of 60 kc. is as- 
sumed. It is further assumed that adjacent channels will 
not be used in the same area.” We do not fully under- 
stand the Commission's statement in respect to 60 kc. 
being assumed for other services in this portion of the* 
spectrum when we note on page 47 of the Report 200 kc. 
bands are allowed for aviation services as low as 118-132 
тс, The aviation service in our opinion is'not subject to 
any operating conditions more severe than the railroads 
insofar as frequency stability factors are concerned. 

As pointed out in our testimony at the hearings, Dock- 
ets 6593 and 6651, we do not believe that it is practicable 
at the present state of the art to work within such a nar- 
tow channel at frequencies of 156 to 162 megacycles. 
Panel 13, Steering Committee, at the time of the hearing, 
Docket 6651, recommended allocations on the basis of 
60 kc. channel widths. At the meeting of Committee 7 in 
Chicago on December 12 and 13, 1944, we again con- 
sidered the channel width problem and in discussing the 
matter with Professor Noble, chairman of Panel 13, were 
advised that 100 kc. instead of 60 kc. were presently rec- 
ommended by the Steering Committee for frequencies 
above 132 mc. and that the R. M. A. Emergency Service 
Equipment Committee favored 120 kc. Obviously. if the 
majority of the Steering Committee of Panel 13 who had 
Previously recommended 60 kc. could change its views so 
quickly something was radically wrong with its first views. 


60-kc. Width Impracticable 


In order to determine if the manufacturers could pres- 
ently supply us with equipment that would operate on 60 
kc. channel width we wired the RCA, General Electric. 
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Westinghouse Electric & Mfg. Company and Bendix 
Radio, as follows: “Radio service being established for 
railroads between 156 and 162 megacycles with 60 kc. 
band width. Please wire us promptly at Indianapolis if 
your company is in a position to presently furnish radio 
equipment that will operate on 60 kc. band width under 
railroad conditions.” Their replies are attached,'and you 
will note they are unanimous in their view that 60-kc. 
channel width is presently impracticable. 

We also do not believe it will be practicable to work 
adjacent channels even at 100 kc., which view is con- 
firmed by both Bendix and General Electric in their re- 
plies mentioned above. 

In effect, therefore, the 33 channels allocated with 60 
kc. channel width or a total of 1,980 kc. band will pro- 
vide 19.8 channels of 100 kc. and assigning them alter-. 
nately afford only 10 clear channels. If actual experience 
indicates that additional space is required we will rely 
on the Commission's assigning us such space in the unas- 
signed portions of the 156- to 162-mc. band and in the 
102- to 108-mc. band as mentioned in the report. 

2. Considering now the channels assigned for yard and 
terminal operation, while we do not note that channel 
widths in these services are mentioned, we assume the 
Commission had in mind 60 kc. for the 192-216 mc. band 
and in such event the previous statements in connection 
with the end-to-end service will apply insofar as channel 
widths are concerned. For the bands 44-50 mc. we as- 
sume 40-kc. channels will be allocated and for 54-78 mc., 
50-kc. channels. 


Television Bands 


As far as we know, no one at present is in a position 
to say whether it will be practicable to operate in inter- 
spersed television bands. At the meeting of Panel 2 in 
Washington, D. C., November 1, 1944, it was observed 
that none of the experts present committed themselves 
to an outright statement that such a plan was feasible. 
Attention is called to a statement of Professor D. E. 
Noble, chairman, Panel 13, to the Commission on the 
report of Panel 2, wherein he states: "I am extremely 
pessimistic about the success of the proposed share-the- 
channels Television-Mobile Communication plan." 

Also, we call attention to a memorandum prepared by 
Mr. David B. Smith, chairman, Panel б, Television. 
R. T. P. B., dated October 30, 1944, on the Joint Use of 
Channels by Television and Communication Services. In 
this memorandum, under the title, “Adjacent Channel 
Interference," Mr. Smith states: "Again neglecting tro- 
pospheric effects, adjacent channel television stations can 
be reassigned at about 85 miles with the limitation that 
between the 5.0 mv/m and the 0.5 mv/m contour, the 
television user will probably receive only one of the two 
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stations. The communication service can operate on the 
adjacent television channel but only in the vicinity of the 
television station, otherwise the communication service 
will interfere with television service. The size of this 
communication area will depend upom the relative power 
of the television service and not of the communication 
service. The higher the ratio of television power to com- 
munication power, the further the communication power 
can be from the television station. In any case it appears 
that the communication area will be local in area and its 
transmitter cannot be very far from the television trans- 
mitter." 

Note particularly that it is Mr. Smith's opinion that 
the interspersed communication can operate on an adja- 
cent television channel only in the vicinity of the televi- 
sion station; otherwise, it will interfere with the televi- 
sion service and by the same criterion we can well imagine 
the interference that will result to the communication 
service from the television station. 

Again, at a joint meeting of Panel 2 and Panel 13 in 
New York on December 20, 1944, it was observed that 
serious doubt existed in the minds of many present as to 
the practicability of the proposed sharing and a subcom- 
mittee of Panel 2 submitted the following report: 

“1. The subcommittee of Panel 2 is unable to develop 


^" plan of shared channel operation between communica- 


tion services and television broadcasting services. This is 
not to say that such a plan might not be accomplished but 
more data and experience will be required than are now 
available. One difficulty has been the lack of jurisdiction 
of the Committee to make any determination of channel 
allotments to the several services on the basis of public 
interest, convenience and necessity. 

*2. Therefore, the subcommittee recommends that allo- 
cations be made to the services on the basis of exclusive 
assignments as between. television and communication 
services. This is not to exclude geographical channel 
sharing between the several classes of communication 
service." 

Taking the above into account we are very much con- 
cerned as to the practicability of the proposed allocation 
by the Commission, especially since about two-thirds of 
the total frequencies allocated to us are on an interspersed 
basis. We recommend, therefore, that the Commission 
allocate cleared channels for these services in the unas- 
‘signed portions of the 156- to 162-mc. band and in the 
102- to 108-mc. band, as mentioned in the report. 

3. No mention was made in the Commission's report 
of our desire to use end-to-end, yard, terminal and point- 
to-train frequencies interchangeably as brought out in our 
Report M-1940 and in our Report M-2019 to which was 
attached M-2020-2. 

A number of railroads, due to pooling of power and for 


` flexibility in operation, desire to use the frequencies as- 


signed them interchangeably and since any interference 
that would result will be internal to the railroad con- 
cerned we assume the Commission would have no objec- 
tion and we would recommend that the usage be con- 
firmed by formal action. 

4. We also note that no mention was made in the Com- 
‘mission’s report of our desire to use such frequencies as 
Tay be assigned for end-to-end, yard and terminal opera- 
tion, in harbor craft service or tug boat dispatching, as 
stated in our Preliminary Report No. 4, M-2019. It is 
assumed that the Commission will have no objection to 
the railroads utilizing these frequencies for this purpose 
and we would recommend that the usage be confirmed by 
formal action. 

The report is signed by William J. Milroy, counsel, 
Association of American Railroads and John L. Niesse, 
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chairman, Committee 7, Panel 13, R. T. P. B., and rep- 
resenting the Association of American Railroads. 


Oral Testimony 


Oral testimony was presented by John L. Niesse as 
follows: 

“Although the railroads are pleased with the number 
of channels proposed for them, there are two important 
factors which we feel will very seriously reduce the num- 
ber of these channels to a much smaller amount than 
stated in the report. 

“The first of these important points is the narrow chan- 
nel width assumed. In its report, the Commission recog- 


+ nized the need for and allocated to us 33 channels for 


end-to-end and point-to-train service, but the allocations 
have been proposed on an assumption of a 60-kc. channel 
width. As we previously advised the Commission, we do 
not believe it is practicable in the present state of the art 
to operate on such a narrow channel width at frequencies 
of 156 to 162 mc. In order to definitely determine the 
practicability of obtaining equipment that would operate 
on a 60-Кс. channel width under railroad conditions, we 
asked the RCA, General Electric, Westinghouse Electric 
& Mfg. Company and Bendix Radio if they could supply 
such equipment. They were unanimous in their view that 
it would be impracticable. Therefore we believe, as do the 
manufacturers, that the minimum channel width should 
be 100 kc. 

“We appreciate the fact that it is possible under certain 
ideal conditions to build a set that will operate on a 60-kc. 
channel width but we do not believe it practicable to do 
so in a mobile set for use in railroad service. 

“In requesting 100-kc. channel widths, we feel that 
we are not unreasonable when it is observed that the 
Commission has allocated 200-kc. channel widths to the 
aviation service for frequencies as low as 118 to 132 mc. 
The aviation service in our opinion is not subject to 
operating conditions that are more severe than those 
encountered on the railroads insofar as frequency stability 
factors are concerned. 


Further Recommendation 


"[ should also like to point out that testing in the 
156 to 162 mc. band has been with amplitude modulated 
equipment. We have not as yet been able to determine 
whether eventually AM or FM operation will be the 
more advantageous. Should it finally be determined that 
FM operation presents outstanding benefits, then we 
would require a channel width of 150 kc. instead oí 
100 kc. 

"Even at a 100-kc. channel width it will not be possible 
to operate on adjacent channels in the same area. This 
view is confirmed by both General Electric and Bendix 
Radio. The matter of operating on adjacent channels 
can be best illustrated by reference to the Chicago termi- 
nal area upon which the 33 channels are based. The 
commission has proposed 33 channels, 60-kc. wide, but 
it assumes that adjacent channels will not be used in the 
same area. On this basis, therefore, we will have only 
16 channels. If these 16 channels are only 60-kc. wide 
and our equipment requires 100 kc., the result will he 
that the number of channels will be reduced to about 10 
interference-free channels. 

"So that our use of radio may not be restricted, we 
recommend that the Commission assign us sufficient 
space, preferably in the unassigned portions of the 156- 
162 megacycle band or in the 102-108 megacycle band, 
to provide a total of 33 channels 100-kc. wide for end- 
to-end and point-to-train service. Only by. so doing will 
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the railroads have available the number of channels 
ized by the Commission as necessary. 

“The other point I wish to stress is that all the frequen- 
cies proposed for yard and terminal service are to be 
shared with television. We are very much concerned 
about this sharing plan. As far as we know there is no 
test data available to indicate.that such an arrangement 
is feasible, nor do we know of any experts who will say 
definitely that such an arrangement will work. In fact, 
Mr. David В. Smith, chairman, Panel б, Television, has 
aid ina memorandum on this subject that the communi- 
cation area of a railroad set operating under this shared 
plan will be local and the railroad transmitter cannot be 
very far from the television transmitters. 

“Again, at a joint meeting of Panel 2 and Panel 13, 
a subcommittee of Panel 2 recommended that allocations 
be made to the services of the two panels on the basis of 
exclusive assignments as between television and com- 
munication services. In our brief we recommended inter- 
ierence-free channels for yard and terminal service and 
while we would very much like to see interference-free 
channels made available for yard and terminal operation, 
particularly for the number of railroads who have indi- 
cated they will use radio if frequencies are allocated, 
we fully appreciate the large demand for frequencies in 
this particular portion of the spectrum. Consequently, 
we intend to go ahead on the shared plan proposed by the 
Commission. If interference develops we will rely on the 
Commission to make available to us an adequate number 
of channels as found by the Commission in its report to 
le reasonably required. : 

“One final point: For flexibility in train operation, we 
desire to use the frequencies assigned for end-to-end, 
point-to-train, yard and terminal, interchangeably, and 
also to use these frequencies for tug boat dispatching. 
Since any possible interference that might result would be 
mternal to the individual railroad concerned, we presume 
the Commission will have no objection to this. However, 
snce the question has been raised by a number of rail- 
roads, we recommend that this interchangeable usage be 
tonfirmed in the Commission's final report.” 
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Corrosion of 
Underground Pipe Lines* 


Recognition of the facts that no iron or steel pipe which is 
&onomically available can be expected to last long in 
юте soils and that protective coatings usually only delay 
wrosion, has emphasized the importance of other methods 
% protecting pipe. The most promising of these is elec- 
"al. If electrical connections are so made that current 
fows to the pipe line, the pipe will be protected from cor- 
"sion. This is done in many installations by supplying 
‘ergy from a power plant. Considerable use is also made 
zine anodes electrically connected to the pipe lines. In 
141 the National Bureau of Standards began a series of 
tld tests to determine the conditions under which this 
method of protection may be effective. (Technical News 
Bulletin 296, December, 1941.) Experimental combina- 
tons of zinc and steel were buried at eight test sites, so 
ranged as to give different ratios of area of zinc to that 
ú the steel. During the last month some of the specimens 
?m а site near Shreveport, La., were returned to the 
"reau. These show that a sample of steel not connected 
5 the zinc lost from 40 to 50 times as much metal as 


' Notes from the National Bureau of Standard, 
‘stor for the Journal of the Franklin Institute, Pred by the di- 
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similar samples connected to zinc anodes. These observa- 


tions are, of course, preliminary and further measure- ' 


ments will be necessary in order to determine the best 
methods of using the zinc. Moreover, it may be found 
possible to replace the zinc by aluminum or magnesium, 
thus providing a use for these metals of which large quan- 
tities are likely to be available. Arrangements are being 
made to bury test sets of these metals during the coming 
spring. 


Loudspeaker 
For Wrecking Operations 


To promote efficiency and safety, the Central Railroad 
of New Jersey has installed a public address system on 
a service train which amplifies and directs the wreck- 
master's voice to the work location and also to the crane 
operator. The installation was made as an experiment 
in overcoming the difficulty of indicating crane move- 
ments by a code of whistle signals. 

The wreckmaster talks into a microphone on the end 
of a 150-ft. cord and his voice is amplified by a horn- 
type loud speaker mounted on the boom of the crane. 
À second smaller speaker in the cab transmits his voice 
to the crane operator. 

The equipment used consists of a 20-watt amplifier at 
the base of the boom, a University PH horn equipped 
with a 15-watt S. A. H. driving unit on the boom and a 


Utah TWS speaker in the cab. The crane operator also — 


may speak into the address system by means of a push- 
to-talk microphone located in the cab. Depression of 
the button cuts the microphone into service and cuts out 
the speaker in the cab. Power for operation of the 
system is supplied by a 32-volt d.c. turbo-generator set. 
An inverter operating from this set supplies 110-volt 
60-cycle current to the amplifier. 


Wire for 
Fishing Conduit Runs 


By Thomas Trail 


In pulling electric wires through conduits, flat steel tapes 
are generally used. But where the run between pull boxes 
is comparatively short, it is often easier to use a length of 
fairly stiff spring wire, such as music wire. This is espe- 
cially convenient where there are a number of bends in 


> V 


Front and side views of loop used for conduit fishing wire 


the conduit because the slender wire will slide through 
the conduit easier since it can bend in any direction, 
whereas the tape can not easily bend edgewise around 
sharp corners. 1 

To enable the spring wire to negotiate the conduit turns 
even more easily, the type end loop shown should be bent 
in the wire. This loop will travel with equal ease in all 
directions. 


Jeep-Mounted Welders 


Modified G-E arc welders mounted on standard quarter- 
ton army jeeps are being used extensively by main- 
tenance organizations dispatching contact parties in the 
combat areas. Because of their compactness and light 
weight, as well as their’ maneuverability over difficult 
terrain, these mobile units have also been adopted for 
jungle operations and are expected to be used for air- 
borne and amphibious operations. It takes little imagi- 
nation to conceive of the many ways in which equipment 
of this kind might be used in railroad service. 

Driven by a V-belt on a power take-off from the 
jeep’s engine, the welder is bolted to the floor of the 
jeep in place of the right-hand front seat. It provides 
40 to 250 amp. and is capable of handling electrodes of 
various sizes up to and including М in. The welder is 
ready for use as soon as the jeep is stopped. A gov- 
ernor, which is disengaged by a hand-operated clutch 
for normal operation of the vehicle, maintains the engine 
speed during the welding operation, while belt guards 


A 200-amp. 30-volt welding generator mounted in a Y4-ton Army jeep 


and heavy protective covers safeguard the personnd. 
When not in use the welder does not interfere with the 
customary use of the jeep, since the closed cover serves 
as a seat. 


CONSULTING DEPARTMENT 


Motor Mounts 
For Machine Tools 


We are using a line shaft driven by a 15-hp. three- 
phase motor to run several machines їп our machine shop. 
As soon as conditions permit, we intend to install indi- 
vidual motors. Would it be cheaper to build the necessary 
harness ourselves or buy it already built? 


The Answer Is 
Usually In A Catalog 


It is a comparatively simple job to motorize some shop 
machines and quite complicated for others. Some. power- 
driven hacksaws, for example, offer quite a problem when 
it comes to building sititable harness for mounting a motor, 
although there are instances where home-made jobs are 
quite satisfactory. ` 

Metal-turning lathes also usually offer some difficulty in 
mounting a motor without using a counter shaft, because 
it is often impossible to reduce speed sufficiently with one 
belt to make the lathe slow enough. Purchased equipment 
for mounting a motor on a lathe usually includes some 
type of suitable speed reducer for obtaining correct lathe 
speed without using a complicated system of belts. One 
company, and there are perhaps others, has a variable- 
speed unit to which the motor is directly connected. 
` Then the speed reducer is belted to the machine being 
operated. This makes a neat, compact, and efficient 
installation. 

Drill presses usually permit quite simple mounting of 
a motor, using either flat or vee-belts, depending on dis- 
tance between pulley centers. An outboard bracket on 
which to mount the motor can usually be clamped or 
bolted to the upright members of a drill-press frame. 

If total hours spent figuring a job, laying out and 
building necessary equipment to mount a motor on a 
machine are figured along with the cost of material used, 
it will ordinarily cost less to buy a ready-made harness. 
Sometimes, however, it might be possible to do the work 
when men would otherwise be doing nothing and use ma- 
terial that would otherwise be scrapped and motorize a 
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Can you answer the following question? Answers should 
be addressed: Electrical Editor, Railway Mechanical En- 
gineer, 30 Church Street, New York 7. 


Why are apparently similar sets of transformers 
sometimes installed in vaults and sometimes on poles 
or pole platforms? What factors govern the choice 
of installation? 
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machine with very little added expense. This also 
depends on whether or not mechanics available are experi- 
enced in this type of work. An inexperienced mechanic 
without ingenuity can use lots of time and turn out an 
unsatisfactory job where a mechanic trained in that class 
of work and accustomed to using his head would turn 
out a good job at relatively low cost. W. L. COTTON 


Buy Them If You Need Them 


My answer to the question of motor mounts is: Better 
buy them if you are certain they are the answer to your 
problem, even though the cost of adapting and applying 
the motor and the mount to the machine may exceed the 
purchase price of the mount. 

Personal experience with a few such jobs has caused me 
to design and build the mounts in some cases where I 
already knew the problems of that particular machine and 
there were enough machines to warrant the cost of draft- 
ing and patterns. I found it better to buy where I was 
exploring into unfamiliar territory or was uncertain about 
patent rights on such mounts and only had one machine 
of each type to change. А 

It is quite possible that attempting partly to modernize 
obsolete machines will cause more’ headaches than the 
present layout is causing, so there should be a pressing 
need for such a change, with no alternative available. 
Almost all such changes are made by machine-tool jobbers 
who dress up an obsolete machine discarded in favor of a 
modern machine with built-in motor drive, and then use 
the improvised individual drive as a sales appeal. In fact, 
the inquirer will find his best source of information on 
motorizing old machine tools in machine-tool jobbers’ 
catalogs and sales rooms, and will find it advisable to 
visit such sales rooms before deciding the question of 
whether there is a good reason for the change or it is just 
an idea that individual drives will be better. Keep in 
mind that such a change cannot improve the machine itself, 
and that it will increase capital investment and will cause 
some obsolescence of other equipment. 

_ Can you visit sales rooms or other shops to see the rig 
in action, so that you can be certain the mount you buy 
will fit your machine? It is quite likely that you can see 
which is best to buy and which is best to build, but it is 
more likely that you will consider more closely the advisa- 
bility of buying a modern machine with individual motor 
drives built into it. 
you have any personal friends, running their own 
shop, who have made these changes? I know three of 
them, and without exception they regret the changes. In 
fact, one of them had one of the best possible reasons for 
changing, namely, removal to a new and larger building 
where the cost of re-installing line and countershafts 
would help to offset the wiring costs, and his experience 
was most unfortunate. He sold good motors and shaft- 
ing, hangers, countershafts and belting at about 40 per 
tent of new value and paid several thousand dollars for 
individual drives and costs of application. He then found 
he could not amortize the costs, because there was no in- 
crease in production from the machines. His power bill 
Ircreased over 15 per cent, his maintenance charges were 
oly reduced about 35 per cent, and he lost about a week's 
ion with each machine while installing the new 
motor mounts.. 
к There are some special cases where an improvised 
dividual motor mount .іѕ obviously desirable. For 
example, a machine may have to be placed under a crane, 
or the portability of the machine may be necessary. 
machine tools were scarce as they were in 1917 
and 1941 there was need of using every available ma- 
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chine tool, regardless of efficiency, but even in this case 
the users should make certain that it is cheaper to use 
an improvised individual drive than a line shaft. Be sure 
you are not just throwing one thing away for another 
and that competent operators are available who can make 
full use of the machine. LINWOOD SKELLENGER 


Railroads Not Manufacturers 


There is some doubt as to just what is meant by the 
term “harness” as used in the above question. It prob- 
ably refers to the mounting, gear reduction, and other 
mechanisms that will be required to install the individual 
motors on the several machines in the shop. Regardless 
of what is intended by the term, it can be said that it 
generally does not pay for a railroad's electrical shop to 
make any sizeable piece of equipment that can be pur- 
chased on the open market. 

When an electrical repair shop builds equipment that 
could have been purchased from a catalog, they are 
usually wasting time and throwing away money. In the 
first place, someone has to do the designing. The design 
may be entirely in the mind of the foreman, or it may be 
a detailed drawing. In the first instance, the foreman 
has to convey his ideas to a mechanic, and this takes time. 
In the second instance, the draftsman has had to spend 
time on the design, and his salary should be charged to 
the job. Then the foreman or a mechanic has to find 
the material from which the article is to be constructed. 
And last but not least, someone has to get to work and 
build the device. In some railroad shops the labor for 
building the device may be charged to maintenance of 
equipment, maintenance of ways and structure, or some 
other account that will stand the extra charge. Never- 
theless, the charge is there and the thing that has been 
made has actually cost the company a lot of money, even 
though it does not show in the accounts. If the ma- 
chine really works, and works successfully, everything 
will be fine from here on, but in most cases there is a 
period of experimentation with any newly designed 
device. Sometimes the device has to be changed, and 
that may mean tearing down and rebuilding the whole 
machine. This will prove to be anything but an inex- 
pensive procedure. Then there is always the possibility 


. that the shop-made machine may be dangerous. It may 


fail and injure some of the personnel, or at least it might 
cause damage to other valuable machinery in the plant 
where it is installed. 

Compare the above roundabout procedure, with the 
cost of looking up the best standard device in the catalog 
of a well known manufacturer, and the placing of a 
requisition for its purchase. The purchased device will 
in most instances be factory tested, and will prove en- 
tirely satisfactory. Furthermore, it will also cost less 
in the long run than the home-made device. 

Sometimes maintenance and repair men are compelled 
to build something that would have been purchased if 
the “boss” had been willing to sign the requisition. Un- 
willingness on the part of railroad supervisors and of- 
ficials to approve requisitions for necessary material, 
just because the price seems to be high in a short-sighted 
policy in many instances. Railroad employes are re- 
sourceful people and often they will get what they want 
regardless of the “boss” or the cost. 

As to whether the "harness" should be built in your 
own shop, or purchased already built, it seems safe to 
say that if it is a standard catalog item, it should be 
requisitioned through the usual channels and the boss 
should approve the purchase. P. C. FREDKY 
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: .. NEW DEVICES —— 


Shock Absorber 
For Freight Cars 


Based on experience gained in equipping 
a large percentage of all railroad passenger 
cars built since 1936 with hydraulic shock 
absorbers and a notable record as exclusive 
manufacturers of shock absorbers for U. S. 
tanks, jeeps, scout cars and heavy trucks, 
the Monroe Auto Equipment Company, 
Monroe, Mich., has recently announced the 
development of a new hydraulic shock ab- 
sorber for freight cars. Specific objectives 
sought in the development of the new shock 
absorber are uniformly dependable per- 
formance in cushioning shocks to lading 
and car structures, quiet, efficient action, 
long life and general freedom írom the 
necessity of servicing. 

The new hydraulic shock absorber is a 
small, compact and self-contained unit, as 
shown in the illustrations, which replaces 
one conventional truck spring in the spring 
cluster supporting each end of the truck 
bolster. It offers hydraulic resistance to 
the compression movements and contains 
an external spring which carries part of 
the load imposed by the weight of the car 
and also returns the shock absorber to its 
original position. Hydraulic resistance in- 
side the pressure chamber is controlled by 
a series of spring steel discs used in con- 
junction with a predetermined metered 
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orifice. The control сап be varied to meet 
any required condition by using the proper 
combination of orifice and pressure relief. 
The pressure chamber is surrounded by 
a large oil reservoir chamber to compen- 
sate for the displacement of the piston rod. 
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Hydraulic shock absorber for freight cars 
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Sectional view showing construction of new freight саг shock absorber 
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In operation, oil passes from the reserve 
to the pressure chamber through a non 
return valve in the lower part of the pres- 
sure chamber. The unit is a sealed as- 
sembly at the lower end so there can lx 
no leakage at this point, and the upper 
end is sealed with synthetic rubber seals. 
This hydraulic shock absorber is said to 
utilize a type of oil which assures uniform 
action under all temperature and weather 
conditions. . 

Another new development oí this com- 
pany is a stabilizer designed to minimize 
the swaying of freight cars caused by track 
irregularities or curves. This device con- 
sists primarily of a torsion bar extending 
across each truck and connected between 
the bolster and truck frame in such a way 
that any tendency of the car body to rock 
on the.truck centers is resisted by torsion 
in the bar. This type of device has dem- 
onstrated its value in passenger service. 

In the field of passenger-car hydraulic 
shock absorbers, the Monroe Auto Equip- 
ment Company has also effected a number 
of improvements. The new shock absorb- 
ers are said to be lighter and more eco- 
nomical, both in original cost and in use, 
higher pressures are possible because oí 
the closer tolerances and improved finishes 
on the pressure chamber, shaft guide, shaít, 
valves and valve seats. 


A Slide Rule That 
Loeates Decimal Points 


A Decimal Point Locator and slide rule 
that will determine the decimal point me- 
chanically in involved expressions with re- 
sults up to 19 places is announced by Pickett 
& Eckel, 53 W. Jackson Blvd., Chicago 4. 

The device so simplifies slide-rule calcu- 
lations that persons with a very limited 
mathematical background can evaluate and 
point off problems containing cube root, 
square root, log and trigonometric factors. 

The streamline functional design of 
scale arrangements on the Decipoint slide 
rule gives the computor five distinct ad- 
vantages over old style slide rules: (1) 
Places decimal point with mechanical ac- 
curacy up to 19 places in involved expres- 
sions (0. 1496) ; (2) 
gives 30-in. scale accuracy for cube root; 
(3) gives 20-in. scale accuracy for square 
root; (4) synchronized scales permit re- | 
sult, square root, cube root, and log read- 
ings to be taken off the same one setting 
of the hairline; and (5) one setting of 
hairline of the Decipoint locator (which can 
be used with any slide rule) also determines | 
the decimal point location of result, square 
root, and cube root, up to 19 places. | 

The illustrated instruction Manual, writ- | 
ten by M. L. Hartung, associate professor 
of the Teaching of Mathematics, the Uni- | 
versity of Chicago, gives instructions for 
beginners, rules for operating the Decimal 
Point Locator, and presents the mathemati- | 
cal theory of mechanical decimal-point lo- 
cation. 
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These rules are now made of a high 
grade tag stock varnished to render them 
moisture proof. They have been found to 
maintain their accuracy under daily use for 
over a year. As soon as the war situation 
permits, they will be offered in plastic form, 
under a trade-in arrangement with owners 
of the present less-durable models. 


Connector Lug 


A solderless lug that will accommodate 
more than one size of wire, designated as 
the Type XL lug, has been developed by 
the O. Z. Electrical Manufacturing Co., 
Brooklyn, N. Y. It is made of cast copper 


The lug is designed to accommodate various 
sizes of wires 


alloy, and clamping pressure is exerted by 
a pressure plate which insures high con- 
ductivity on conductors in a wide range of 
sizes. Socket wrenches are furnished with- 
out cost. á 


A Bench 
Milling Machine 


A precision-engineered bench model milling 
machine made by the Benchmaster Manu- 
facturing Company, 2952 West Pico boule- 
vard, Los Angeles 6, Calif., is speedily and 
easily converted from a vertical to a conven- 
tional horizontal machine with overarm 
and arbor by simply interchanging the 


Bench model milling machine 
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spindle attachments. In either position the 
Benchmaster mill is equally adapted to pre- 
cision tool work, or high-speed production 
by equipping it with a rack and pinion feed 
in place of the hand feed. A variety of 
jobs such as precision die making, die sink- 
ing, slotting, facing, side milling, key seat- 
ing, jig boring, angle slotting, etc., can be 
handled without tying up a large machine. 

Features of the design are the ball thrust 
bearings on the vertical lead screw; gib 
locks on the table, a saddle and knee for 
insuring accuracy once the machine is set 
up; and an equalized weight distribution 
that provides rigidity enough to do heavy 
work accurately yet allows for great ease 
of handling. 

The horizontal mill includes an overarm 
attachment for outboard support for the end 
of the arbor. The vertical mill attachment 
features a spindle arm which swings 60 
deg. each side of center, graduated in 
degrees. 


Vibration Mount 


Rexon, a new type of vibration mount, 
characterized by simplicity in design and 
application, and by virtual indestructibility 
in use, has just been announced by Hamil- 
ton Kent Manufacturing Company, a unit 


and quickly installed without use of special 
angles, brackets or radius rods, and without 
increasing the overall height of a machine 
more than 174 to 2 in. 


Armature 
Banding Machine 


An armature banding machine called the 
extra heavy duty type H Peerless is now 
being made by the Electric Service Manu- 
facturing Company, Philadelphia, Pa. It 


Peerless heavy-duty type HL armature 
banding machine 


is designed exclusively for banding arma- 
tures and particularly those that are too 
large to be handled by the types H and EH 
machines made by this company. This ma- 
chine also incorporates a speed control 
which offers a large number of speeds com- 


Left: Vibration mount unloaded—Center: Under normal load—Right: Overloaded 


of U. S. Stoneware, Akron, Ohio. Only 
two standard types of mountings are re- 
quired to isolate vibration effectively." All 
that an engineer need know is the total 
weight, the weight distribution of the ma- 
chine to be insulated, and whether the di- 
rection of the vibration is vertical or hori- 
zontal. Loading is not critical, a tolerance 
of plus or minus 10 per cent in computing 
machine weight or weight distribution is 
permissible. 

Rexon utilizes the vibration-dampening 
properties of rubber in shear. The shear 
elements cannot be overloaded. This prop- 
erty comes from the use of a special X-type 
design of the rubber element which acts in 
shear at the points of the X under normal 
loading, but in compression when the load 
exceeds the rated capacity of the mount. 
The mounts cannot be damaged by tempo- 
rary or permanent overload. No rubber- 
to-metal bonds, either mechanical or chem- 
ical are used. 

The internal dampening characteristics 
of the mounts virtually eliminate any prob- 
lem of resonance as they have no critical 
frequency points. The mounts can be easily 


bined with a swing of 55 in. diameter and 
a length between centers of 72 to 96 in. 
and a torque capacity of 12,000 Ib. 

The bed consists of heavy iron channels 
connected by iron castings and supported 
on cast-iron pedestals. The bed is com- 
pletely machined on the outside, giving an 
accurate surface for the carriage travel. 

The headstock consists of a variable- 
speed transmission mounted on a rugged 
iron casting in which is supported the 
main spindle, clutch, brake shaft and worm 
shaft. The main spindle is mounted on 
Timken roller bearings, the clutch and 
brake shaft on ball bearings. The casting 
also encloses the main drive motor which 
is mounted on a pivoted base to allow for 
belt take-up. 

A multiple V-belt drive transmits power 
from the main motor to the constant-speed 
shaft of the transmission and a silent-chain 
drive upon the variable-speed shaft of the 
transmission to the clutch shaft. The clutch 
and brake shaft and the worm shaft oper- 
ate in oil. The main spindle is fitted with 
a No. 5 taper center and 24-in. diameter 
plate. 
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Hard-Facing Alloy 


A non-ferrous hard-facing metal has been 
placed on the market by the Fansteel 
Metallurgical Corporation, North Chicago, 
Ill, under the name Fanweld. The metal 
is intended for acetylene torch application 
to steel, and possesses marked resistance to 
abrasion, heat, impact and erosion. 

This metal contains tantalum-columbium 
carbide which is said to impart a peculiarly 
self-lubricating action, minimizing the de- 
structive effects of friction even at ele- 
vated temperatures. Tests indicate that it 
is unusually well suited for hot-work 
punches, dies and tools. 

Properly applied the metal “wets” steel 
surfaces readily without the use of a flux, 
flowing smoothly and evenly. Surfaces as 
thin as .010 in. can be applied with a fusion 
layer as thin as .0005 in. No hardening or 
heat treating operations are necessary. 
Fanweld is made in %g in. and % in. 
diameter rods in 14 in. lengths. 


Open-End 
Bar Shears 


A line of open-end vertical bar shears, 
designed in 10 sizes and with ram pressures 
of from 25 to 300 tons, has been announced 
by Thomas Machine Manufacturing Com- 
pany, Pittsburgh, Pa. Shearing capacities 
for rounds range from 1 in. to 3 in. The 
open-end feature represents an improvement 
over conventional closed-end shears, en- 
abling quicker, more accurate handling and 
making the shear blades easy to see and 
change. The new shears also have the 
advantage of being adaptable for punching, 
and plate and angle shearing. The ram is 
machined for attaching various types of 
punching-tool ^ arrangements, including 
single, double- or triple-gagged units, clus- 
ter punches or a floating punch. Frames of 
the new machines and constructed of rolled- 
Steel plate with a heavy-steel throat section 
welded into place. The multiple-jaw clutch 
has a positive automatic kickout for stop- 
ping the ram at the top of the stroke. The 
flywheel is mounted in roller bearings lo- 
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cated within the frame for safety and to 
eliminate overhung load on the bearings. 
A V-belt motor drive provides quiet opera- 
tion and reduces shock load on the motor. 


Tool Tips 
Clamped in Holder 


Kennametal, Inc., of Latrobe, Pa., is now 
producing a line of tools having clamped-in 
and advanceable Kennametal tips, for heavy- 
duty machining on steel castings, forgings, 
bar stock and cast iron. The design has been 
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Tool tips in this holder can be ad- 
vanced to compensate for wear until 
major portion of the tip is worn away 


made possible by the development of heavy- 
duty Kennametal tips, that, while overhang- 
‘ing the tool shank by about Ув in., have 
ample strength to take heavy feeds and 
depths of cut. 

The special type of tip used in the tool 
has a clamping shelf along the top of the 
side opposite to the cutting edge. It is 
diamond ground on the under side. When 
dull, the tip is advanced, and resharpened. 
It may be reground many times, since it 
is advanced to the front and side, in the 
oblique recess, until the major part of it 
has been utilized. Only the cutting edge 
is ground, and no steel is removed in the 
process. The recess in the hardened-steel 
shank is finished plane and true. The clamp 
and set screw, positioned to avoid abrading, 
permit smooth, unimpeded chip flow. 

Use of these tools permits carrying mini- 
mum tool stocks, since one shank serves 
for the life of many tips, and the proper 
grade of tip can be used for each job. 
Heavy-duty Kennametal tips are available 
in Grades KM and K3H for general steel 
cutting, Grade K2S for machining steel 
castings where scale is encountered, and 
Grade K6 for cast irons. The tools are 
made in several styles in the larger sizes 
with shanks 1 in. wide, or more. 


Tipping 
Carbide Tools 


Tools tipped with carbide and high-speed 
steel are generally prepared by preplacing 
a strip of brazing alloy, together with a 
sufficient amount of flux, between the tip 
and the shank. The assembly is then placed 
in a furnace, or heated with an induction 
coil. This procedure, however, is sometimes 
objectionable, as the foil may become tar- 
nished or oxidized and then require a tem- 
perature considerably above its own melting 
point to flow freely. Alloys in powder form 
present definite advantages over the use 


of silver brazing alloys in the form of foil 
and the Eutectic Welding Alloys Co., New 
York, has developed two silver-copper and 
one copper alloy used for tipping tungsten- 
carbide and high-speed-steel tools which are 
now available in a fine powder. The re- 
quired flux is mixed with the powdered 
alloy, which eliminates any waste of flux 
during preparation. Nor does the powder 
require the special handling necessary for 
cutting the foil into small pieces for exact 
pre-placing. The alloys and furnace tem- 
peratures which they require are: 


EutecRod 1800  (lowest-melting) for 
high-speed steel, deg. RE oto 940-1,140 

EutecRod 1601 (high-tensile) for 
tungsten carbide, deg. F. ..........1,020-1,250 


EutecRod 16 (heat-resistant, for tung- 

sten high-tensile) carbide, deg. Е...1,300-1,750 

After customary degreasing and grind- 
ing, the powdered alloy is spread on the 
surfaces to be joined, and the tungsten- 
carbide tip is placed on top. The assembly 
is then heated until the alloy melts.. The 
metal flows freely at a very slight increase 
in temperature above the melting point since 
the weld metal is pulverized. Oxidation of 
the tungsten carbide is prevented, as each 
particle of molten alloy immediately “tins” 
and adheres to the surfaces being joined. 


Indicating 
Control Instruments 


The Bristol Company, Waterbury, Conn, 
has announced the development of a new 
series of indicating air-operated control 
instruments. The instruments, known as 
the model 93 series, are built for control- 
ling temperature, pressure, vacuum, liquid 
level, and humidity. They operate on the 
free-vane principle of automatic control. 
They have a throttling range of from % 
to 15 per cent with the adjusting mechan- 
ism arranged so that changes in the 
throttling range can be made by the user 
without the need of tools. Being direct 
set instruments they can be set to control 
at any value within the range of the instru- 


Bristol model 93 indicating air-operated con- 
trol instrument 


ment by turning the control pointer to th 
desired value. They are built so that the! 
can be changed by a finger adjustment fron 
reverse to direct action or vice-versa. 

Typical applications are the control o 
temperatures in ovens, cookers, retorts 
plating tanks, and soft-metal pots and thi 
control of steam pressure, pressure in re 
torts, and back pressure. 
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| NEWS — 


W. В. Holton Elected President | 


Valve Manufacturers Assn. 


W. B. Hotton, JR, president of the 
Walworth Company, has been elected presi- 
dent of the Valve Manufacturers Associa- 
tion to succeed Ernest Cochran, vice-presi- 
dent of the Chapman Valve Manufacturing 
Company. 


Samuel C. Prest 


SamuEL C. Prest, who has been ap- 
pointed engineer of tests of the Association 
of Manufacturers of ChiNed Car Wheels 
with offices at Chicago, as noted in the 
March issue, entered the employ of the 
Grifin Wheel Company as an inspector in 


Samuel C. Prest 


1933 following his graduation from the 
University of Chicago. He subsequently 
became general inspector and served in that 
position until November, 1935. From 1935 
to 1937 he was in 4һе research department 
of the Association of Manufacturers of 
Chilled Car Wheels where he assisted in the 
development of the unit-pit type of anneal- 
ing,mow standard. with the car wheel indus- 
try. He returned to the Griffin Wheel 
Company at the end of 1937 and until join- 
ing the Association of Manufacturers of 
Chilled Car Wheels, had been on the staff 
of the Cupola division, engaged in special 
work relating to cupola operations of 
Griffin plants. In addition he actively 
assisted in special studies being carried on 
by committees of the wheel association lead- 
ing to changes in the design and specifica- 
tions for the manufacture of chilled car 
wheels. . 


Hearing on AB Brakes 
Set for April 17 


Орох the request of the Association of 
American Railroads, a hearing on the 
Interstate Commerce Commission's No. 
13528 proceedings, concerning the applica- 
tion of power brakes to freight cars, has 
been set for April 17 at the Morrison 
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Hotel, Chicago, before Commissioner Pgt- 
terson. In making this announcement for 
the commission, Secretary W. P. Bartel 
added that the last day for filing briefs in 
this proceeding has been postponed from 
January 31 to a date yet to be fixed. 

This hearing is the result of a show cause 
order served on the railroads on July 29, 
1944, requiring returns to the proposal that 
installations complying with certain speci- 
fications made by the commission should be 
completed by January 1, 1946. 


Car Research Program 
Discussed at Purdue 


Turrty-four representatives of railway 
material suppliers, the Association of 
American Railroads, the American Railway 
Car Institute, and Purdue University met, 
at the invitation of Dean A. A. Potter, on 
March 7, 1945, at Lafayette, Ind., to discuss 
a program of research intended to furnish 
factual data useful in the design of modern 
railway cars. The discussions at this con- 
ference brought out the importance of 
utilizing recent developments in instrumen- 
tation and techniques to secure an accurate 
picture of the factors essential for the most 
effective utilization of different materials 
in modern freight car design, and of the 
desirability of tests on complete cars. It is 
expected that this conference will result in 
a research program of special interest to the 
railroads as well as to those who supply 
railway car materials. 


Second-Quarter Equipment Pro- 
gram Cut 30 Per Cent 


By “slashing” the claims of the Office of 
Defense Transportation for second-quarter 
allocations of controlled materials for use 
in the production of civilian transportation 
equipment, the War Production Board has 
made the deepest cut in the O. D. T.’s quar- 
terly program since the fall of 1943. This 
cut, which amounts to about 30 per cent 
on the basic carbon steel allocation, affects 
all civilian transportation agencies, for 
which the O. D. T. is the designated 
claimant agent, and particularly the rail- 
roads. 

In explanation of the W. P. B. action, 
O. D. T. Director Johnson said it was due 
to the “heaviest military requirements for 
steel since the beginning of the war.” The 
cut in allocations was a subject of discus- 
sion at the monthly meeting of the directors 
of the Association of American Railroads. 
in Washington, D. C., February 23, at 
which time Colonel Johnson pointed out 
that the performance records made by 
the carriers in this war probably will have 
to be exceeded if they are to meet the 
greater demands that this year’s traffic will 
make upon them. 

The equipment program outlined by the 
O. D. T. called for an allocation of 1,527,- 
000 tons of carbon steel in the second quar- 
ter of this year. The- W. P. B. allowed 


only 1,065,000 tons. The first quarter al- 
lotment was 1,254,838 tons. 

The effect of this reduction in the allo- 
cation of carbon steel on the production 
of materials and equipment for railroad 
motive power and rolling stock was out- 
lined by the O. D. T. as follows: 


Freight Cars.—To provide for a planned 
quarterly production of 13,500 cars the 
O. D. T. has requested an allotment of 
250,000 tons of carbon steel. This was 
cut to 135,000 tons, from which it is esti- 
mated 7,500 cars can be fabricated. The 
O. D. T. indicated that most of these will 
be box cars. 

Locomotives.—Without detailing its pro- 
gram, the O. D. T. gave the second quarter 
carbon steel allocation as 30,000 tons. 


Passenger  Cars.—As previously an- 
nounced, the O. D. T. program for the 
production of passenger cars in 1945 con- 
templated an output of 250 cars per quarter, 
and some materials were allocated by the 
W. P. B. for the first quarter schedule. 
For the second quarter, however, no steel 
was provided for passenger cars, as that 
phase of the program was disapproved 
entirely by the W. P. B., except that 252 
tons was allotted for the productien of 
15 baggage and mail cars. 


Canadian Pacific Sets Up 
Research Department 


WITH a view to meeting postwar com- 
petition through an intensive practical 
research into all matters of railway opera- 
tion, the Canadian Pacific recently organ- 


W. A. Newman 


ized a new department of research, under 
the direction of W. A. Newman, who was 
for some years chief mechanical engineer 
of the railway. Since June, 1943, he has 
been on loan to Federal Aircraft, Ltd., and 
since October, 1944, has been in charge of 
the entire aircraft industry in Canada. It 
will be the duty of the research department 
to eliminate waste of effort and material, 
and so to develop and improve existing 
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facilities and services as to anticipate all 
contingencies. 

In addition to his new position, with 
the Canadian Pacific. Mr. Newman will 
continue his war-time duties as aircraft 
controller of Wartime Industries and Con- 
trol Board in the Department of Munitions 
and Supply, and as administrator for the 
Wartime Prices and Trade Board. 

Mr. Newman joined the mechanical de- 
partment of the Canadian Pacific 34 years 
ago as an apprentice in the Angus shops, 
following his graduation from Queen’s Uni- 
versity. He subsequently served as drafts- 
man, supervisor of betterments, assistant 
mechanical engineer, locomotive construc- 
tion engineer, and locomotive and car con- 
struction engineer until 1928 when he was 
appointed mechanical engineer. 


Veale Elected President of 
Pacific Railway Club 


C. A. VEALE, vice-president and general 
manager of the Northwestern Pacific, was 


elected president of the Pacific Railway 
Club at the twenty-eighth annual meeting 
of that organization, held in San Francisco, 
Calif, on March 8. Other officers elected 
were: W. T. Richardson, division engineer 
of the Western Pacific, vice-president; H. 
E. Jordan, superintendent of equipment of 
the Los Angeles Transit Lines, vice-presi- 
dent; H. R. Fegley, assistant to the general 
manager, Western Pacific, vice-president, 
and George C. Fish, superintendent, Union 
Pacific, vice-president. William S. Woll- 
ner was re-elected executive secretary of 
the club. 


Bureau of Safety Report 


THE annual report of the Bureau of 
Safety, Interstate Commerce Commission, 
for the fiscal year ended June 30, 1944, is 
a 39-page document setting forth in the 
usual form the results of inspection of 
safety-appliance equipment on railroads to- 
gether with information on hours-of-serv- 
ice records of employees, installations of 
signaling facilities, investigations of acci- 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the March Issue 


Locomotive ORDERS 


Road No. of locos. 
Chesapeake & Ohio ................... 10 
Chicago & Eastern Illinois ............ 2 


Chicago, Rock Island & Pacific 
Great Northern 


! 10¢ 


Pennsylvania 


ODISSE {2 


. Type of loco. Builder 
4-84 SE sis sive Lima Loco. Wks. 
2,000-hp. Diesel.elec. ....Electro-Motive 


FREIGHT-CAR ORDERS 


Road No. of cars 
Chicago, Milwaukee, St. Paul & Pacific. 1,0005 
Donora Southern ..................... 50 


ll Wc ANGE РЕ) American Loco. Co. 
2,700-hp. frt, ........... Electro-Motive 
1,000-hp. switchers ... Electro-Motive 
1,350-hp. A units ......Electro-Motive 
1,000-hp. road and 

switching . . Electro-Motive 
4-4-4-4 .. . Baldwin Loco. Wks. 
4-4-4-4 oo icc ecw ee eens „Со. shops 

Type of car Builder 
50-tqn-bog. uoce vorn Co. shops 
70-ton hopper .......... American Car & Fdy. 


LOCOMOTIVE INQUIRIES 


Missouri Pacific .. { 4° 4,000-hp. Diesel-elec. 
Texas & Pacific . 3° 2,000-hp. Diesel-elec G3 es ai a om dfe 
Great Northern 5008 Box ........ А ^о. shops 
Pennsylvania ..... 500  50-ton box .... Со. shops 
PASSENGER-CAR ORDERS 
Road No. of cars Туре of саг Builder 
Central of Georgia .................... т Passbagg. ............. Edw. С. Budd 
2*- Coaches: — 54% visio Edw. G. Budd 
; 1" Observation-lounge ...... Edw. G. Budd 
Chicago & Eastern Illinois ............ Rs Lia is cath owe pbi s Pullman-Standard 


PassENGER-CAR INQUIRIES 


Pennsylvania” ac ae eese iure рь 

Richmond, Fredericksburg & Potomac 48* 

Seaboard Air Line ................. 

Missouri Pacific ................... 32 
2 
2 

Texas &Рабїйс starn ae 5 
4 


1 
1 For two new streamline trains. Cars to include one diner and one lunch car. Delivery of the 
B. authorization of their construction. Trains for service between Chicago 
nd., and between Chicago and Thebes, Ill. 


cars dependent upon W. P. 
and Evansville, 


Sleeping: 5. sar i neve as tha ele PIS nas 
Sleeper-lounges 
Diners 
Diner-lounge 

CES) DS „узул Ане eager ieu ev HOES 
Exp.-bagg.-mail aies er rano eee 


7 


з Authorization received from Federal Judge. Total cost $2,000,000. Ten similar locomotives were 
purchased last May, but increased traffic demands necessitated purchase of 10 additional units. 


For delivery this year. 
* For delivery in first quarter of 1946. 
5 Order unconfirmed. 


* Materials ordered for the construction of these cars during fourth quarter 1945. 


cars now completed. 


1,000 plywood 


1 Authority granted by Federal Court for southern district of Georgia. The four cars will be 
streamlined, of stainless-steel construction, and air-conditioned. The 2,000-hp. Diesel-electric locomotive 
has been purchased from Electro-Motive. 

., Bids closed March 16. Cost of the cars, to be constructed of light alloy, high-tensile steel framing 
with stainless-steel sheathing, is estimated at $3,840,000 or about $80,000 per car. The Seaboard and 
Pennsylvania will purchase 40 of the cars and the R. F. & P. the remaining eight. Acceptance of a 
bid for the Seaboard’s share is contingent upon court approval of the proposed contract. The Seaboard 
plans to use the new coaches between New York and Florida and between New York and Birmingham, 
Ala. Between Richmond, Va., and Washington, D. C., the Seaboard uses R., F. & P. tracks and 
between Washington and New York, Pennsylvania tracks, The eight cars to be ordered by the R. F. 
& Р. are the first of 19 authorized by the road’s directors for postwar use. 

Purchase of equipment by Missouri Pacific authorized by Federal Judge at St. Louis, Mo.; 
purchase of equipment by Texas & Pacific approved by company's directors. According to Missouri 
Pacific statement, the equipment, which will comprise four trains for over-night service from St. Louis 
to many of the principal points in Texas, will cost $9,000,000. Orders are to be placed in the near 
future in order to insure earliest possible delivery dependent upon allocation of now critical materials 
by the War Production Board. У 
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dents, and other activities of the bureau. 
The results of inspection of equipment are 
given as follows: 

During the fiscal year a total of 1,456,317 
cars and locomotives was inspected, and 
44,204 or 3.03 per cent were found defec- 
tive. That is the highest defective percent- 
age of the 1935-1944 decade, the nearest 
approach being fiscal 1941’s 2.91. The per- 
centage for fiscal 1943 was 2.82. Included 
in the rolling stock inspected in fiscal 1944 
were 33,669 passenger-train cars, of which 
930 or 2.8 per cent were found defective, 
1,268 defects being reported. 

Air-brake tests were made on 38/0 
trains, consisting of 170,473 cars, prepared 
for departure from terminals; and air 
brakes were found operative on 170,296 or 
99.9 per cent of these cars. This percentage 
was attained, however, only after 1,907 
cars having defective brakes had been set 
out, and repairs had been made to the 
brakes on 1,881 cars remaining in the 
trains, Like its predecessors, the report 
emphasizes this situation, saying: “These 
trains had been prepared for departure; 
yet when afterward tested by our inspec- 
tors it was necessary to set out or to re- 
pair the brakes on an average of one car 
per train.” 

Similar tests on 1,812 trains arriving at 
terminals with 92,371 cars showed that the 
air brakes were operative on 98.19 per cent 
of the cars. Cars with inoperative brakes 
averaged approximately one per train, the 
same as in the preceding year. 


Commenting on the program for equip- 
that the year brought an increase of 137,517 
ping cars with AB brakes, the report notes 
in the number of cars thus fitted—42,844 of 
them being new cars. It also notes that 
“during 914 years, or 95 per cent of the 
10-year period allotted for making this im- 
provement only 45.4 per cent of the freight 
cars in interchange service have been 
equipped with the present standard air- 
brake apparatus. Meantime, as the report 
further points out the commission on July 
29, 1944, issued its order requiring the саг- 
riers: to show cause why all freight cars 
should not be required to be equipped by 
January 1, 1946. . 

The bureau has continued its cooperation 
with the Association of American Railroads 
with respect to test of geared hand brakes. 
Thus far 12 types of vertical-wheel geared 
brakes have been certified as conforming 
to A. A. R. requirements; and final action 
on other than vertical-wheel types is pend- 
ing. The A. A. R. has also certified five 
designs for metal running boards for freight 
cars. 

Alleged violations of safety appliance 
laws in 284 cases comprising 803 counts 
were transmitted to United States attor- 
neys during the year. The report's section 
on the bureau's accident-investigation work 
shows that 102 accidents were investigated 
during the year; in them 377 persons had 
been killed and 1,722 injured. 

Responding to requests of proprietors OF 
their agents, the bureau, during the year. 
examined plans and specifications and ren- 
dered opinions on 12 safety devices. Amon? 
these were six devices for prevention and 
detection of hot journals, and one safety 
guard for car wheels. 
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ө These seven tests translate an aim 
into an accomplishment. As a firmly-established 
part of the AMCCW Code of Practice, they assure 
all railroads of chilled car wheels which are uni- 
formly good. 
One by one, in previous advertisements, we 
have pointed out the purposes of individual tests 
. .. emphasized the thoroughness with which they 


are carried out . . . mentioned some of the fields 

such as optical pyrometry and micro-photograhy 
which have contributed to this thoroughness. 

This series of tests illustrates the high standards 

` to which our member manufacturers subscribe 

and to which they must adhere in order to remain 

members. The end-result of such adherence is 


product uniformity — a practical aid to today's 
railroads in the great wartime job they are doing. 


اه 


)) ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
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LIMA LOCOMOTIVE 
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Realizing the tremendous role that coal plays in mod- 
| ern warfare, the Chesapeake & Ohio had the foresight 
to plan far in advance for motive power to handle the 
vastly increased tonnage of coal which must be speeded 
over its lines. 

Five years ago the C&O ordered ten 2-6-6-6 Lima 
Locomotives, specially designed to haul heavy trains over 
the steep grades of the Allegheny Mountains. This fleet 
has been steadily augmented until forty-five of these 
“Allegheny” type giants are now moving the coal so vital 
to the successful carrying on of the war. 

High efficiency and low maintenance costs are two out- 
Standing features of this locomotive. 


` 


([WORKS,INCORPORATED "^" 


Morrison RaiLwaAvy SuppLY CORPORA- 
TION.—The Morrison Railway Supply Cor- 
poration has moved its Chicago office to 
322 South Michigan avenue. 


* 


PARKER - KALON (СовровАТІОМ. — S. S. 
Kahn, assistant sales manager, has been 
appointed sales and advertising manager of 
the Parker-Kalon Corporation, New York, 
to succeed the late Charles S. Trott. 


* 


WARREN TOOL Company.—Karl F. Bau- 
mann, assistant to the vice-president in 
charge of sales of Globe-Union, Inc., has 
been appointed assistant sales manager of 
the Warren Tool Corporation. 


* 


FLANNERY Bott CowPANY.—iW. В. 
Peirce has been appointed vice-president oí 
research and development of the Flannery 
Bolt Company, Bridgeville, Pa. Dr. G. R. 
Greenslade has been appointed director of 
research; F. K. Landgraf, vice-president of 
engineering, and W. C. Masters, sales man- 
ager. 

W. B. Peirce served his apprenticeship 
with the Baldwin Locomotive Works, and 
later was night superintendent. He then 
became general superintendent of the Buí- 


W. B. Peirce 


falo Bolt Company at North Tonawanda, 
N. Y. Shortly after the last war he was 
appointed works manager of the Graham 
Bolt & Nut Co, at the time Jones & 
Laughlin made an investment there for the 
purpose of expanding the Graham Com- 
pany's activities. He continued with the 
Pittsburgh Screw & Bolt Corp. after their 
absorption of the Graham Bolt & Nut Co., 
subsequently transferring to the Flannery 
Bolt Company as works manager. 


Dr. G. R. Greenslade is a graduate of 
Whitman College, Washington University 
and Wisconsin University, and holds the 
degrees of bachelor of science, master of 
science, master of arts and doctor of phil- 
osophy. He was formerly fellow of the 
department of physics at Wisconsin Uni- 
versity. During the first world war he 
served as director of the school of elec- 
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Supply Trade Notes — 


tronics and -radio communication at the 
Madison, Wis., cantonment. He has taught 
physics and engineering subjects at four 
colleges and universities; was in charge of 
the research problem of diffusivity and con- 


С. R. Greenslade 


ductivity as related to the diurnal heat cycle 
of the Holland vehicular tunnels between 
New York and New Jersey; and has col- 
laborated with the U. S. Bureau of Stand- 
ards and the laboratories of the General 
Electric Company. He also served with 
the U. S. Bureau of Mines as chief of the 
physics section of the Pittsburgh, Pa., sta- 
tion, and later for two years as consulting 
physicist. Dr. Greenslade has been in the 
employ of the Flannery Bolt Company for 
some years, serving as chief physicist and 
as research engineer. He has received over 
fifty United States and foreign patents on 
his inventions. 


F. K. Landgraf 


F. К. Landgraf is a graduate of Wiscon- 
sin University. In the interests of James 
J. Flannery Mr. Landgraf went to Pitts- 
burgh in 1903 as mechanical engineer for 
the American Vanadium Company. He 
became associated with Flannery Bolt Com- 
pany upon its formation in 1904 as a drafts- 
man and later served as superintendent, gen- 
eral superintendent and chief engineer. He 


has designed and built many of the m 
chines used in the production of the cor 
pany's wartime and commercial produc 
and has contributed towards the mai 
patents which the company “owns coverii 
these devices. SD UN 

W. C. Masters received -his education 
the Carnegie Institute of Technology. Ё 
has been active in the operation of sever 
plants and more lately has specialized 
the technical and metallurgical aspects | 
the business. He was loaned by the Graha 
Bolt & Nut Company for a period of yea 
to the Bolt, Nut and Rivet Institute, ser 
ing as technical advisor. He was sal 


W. C. Masters 


engineer in the employ of the Townse! 
Company for a short time and, in 191 
joined the Flannery organization. | 


* | 


LINCOLN. ELECTRIC “Company.—W. 
Persons has beén appointed assistant sal 
manager of the Lincoln Electric Compani 
Cleveland, Ohio. Mr. Persons has be 
with the company for the past ten yea! 
He is a graduate of the Case School 
Applied Science. He took the Lincoln Ele 
tric Company's welding course and subs 
quently was assigned to the position | 
sales and service representative in weste! 
Pennsylvania. He was appointed bran 
manager of the company's Pittsburgh, P: 
office four years later, and in 1944 wi 
transferred to the home office at Clevelan 
where he worked on special assignment 
Mr. Persons is chairman of the company 
junior board of directors. 


* 


INLAND STEEL Company.—The Inlan 
Steel Company, Chicago, has established 
metallurgical and inspection department 
merging the activities of its Indiana Harbo 
works metallurgical department, its I 
diana Harbor works inspection departmen 
and its general office department of inspe 
tion and metallurgy. The purpose of th 
consolidation is to effect a unified contr‘ 
over all of the metallurgical and inspect? 
services of the company. and to obtain mo! 
complete correlation of these activities. 


(Continued on next left-hand page) 
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The Franklin System of Steam Distribution has 


eliminated the restriction on power output imposed 


by conventional systems of steam distribution. 


Hunter Nead, chief metallurgist, has been 
appointed manager of the new department, 
with headquarters at Indiana Harbor, Ind., 
while E. D. Martin and T. S. Washburn 
have been appointed assistant managers at 
the Indiana Harbor works and the general 
office in Chicago, respectively. L. S. 
Marsh, manager of the general office de- 
partment inspection and metallurgy, will 
continue in a special metallurgical advisory 
and consulting capacity. 


+ 


THoMAS MACHINE MANUFACTURING 
СомрРАМҮ.—Тһе Thomas Machine Manu- 
facturing Company, Pittsburgh, Pa. has 
announced the appointment of sales agencies 
in 16 major cities to handle Thomas equip- 
ment for all of the United States east of 
the Mississippi river. Similar agencies for 
territory west of the Mississippi will be 
announced shortly. The new agents are: 
the General Machinery Corporation, Boston, 
Mass.; Giebel, Inc., New York and New 
Haven, Conn.; the C. H. Briggs Machine 
Tool Co., Syracuse, N. Y.; W. W Wentz, 
Rochester, N Y.; the J. L. Osgood Machin- 
ery & Tool Co,, Buffalo, N. Y.; the L. A. 
Bewson Company, Baltimore, Md.; the 
Smith Courtney Company, Richmond, Va.; 
the Chandler Machinery Co., Atlanta, Ga. ; 
the George D. Miller Company, Cleveland, 
Ohio; the Brokaw Machinery Co., Cincin- 
nati, Ohio; Joseph Monahan, Grand Rapids, 
Mich.; the Bryant Machinery & Engineer- 
ing Co., Chicago; Quinn & Quinn, Bir- 
mingham, Ala. ; the Noland Company, Chat- 
tanooga, Tenn.; and Frederic & Baker, 
Shreveport and New Orleans, La. 


* 


WESTINGHOUSE AIR BRAKE COMPANY.— 
G. L. Cotter, western district engineer, has 
been appointed assistant manager of the 
western district, with headquarters at 
Chicago. Mr. Cotter is a graduate of 
Michigan University with a degree in 
mechanical engineering. He joined the 
Westinghouse Air Brake Company at Wil- 
merding, Pa., in 1923, and after serving in 
the test and engineering divisions, was 
appointed district engineer for the central 
district, Pittsburgh, Pa., and, in 1940, head 
of the commercial engineering division in 
Wilmerding. He was transferred to Chi- 
cago as western district engineer in 1943. 

W. V. WALKINSHAW has been appointed 
manager of industrial sales, with headquar- 
ters at the company's general office at Wil-, 
merding, Pa., to succeed the late Roland 
G. Justus. 

* 


BENDIX AVIATION CorPoRATION.—Arthur ` 


C. Omberg has been appointed chief re- 
search engineer of the Bendix Radio di- 
vision of the Bendix Aviation Corporation, 
and Dr. Harold Goldberg, formerly senior 
engineer of the Stromberg-Carlson Com- 
pany, has been appointed a research engi- 
neer on the Bendix Radio staff. 


* 

AMERICAN STEEL & WIRE CoMPANY.— 
Harold Martin has been appointed assistant 
manager of New England sales by the 
American Steel & Wire Co., U. S. Steel 
subsidiary. He will continue to be located 
in the Boston, Mass., sales office where he 
has been manager of merchant product sales 
since March, 1942. 


184 


CorPERwELD STEEL Company. — Louis 
McGuire, formerly manager and operating 
superintendent of an electric system in Ten- 
nessce, has been appointed sales engimeer 
for the Copperweld. Steel Company, Glass- 
port, Pa., to cover the states of Tennessee, 
Mississippi and Alabama. Mr. McGuire 
will make his headquarters in Birmingham, 
Ala., and will be under the jurisdiction of 
Copperweld's Memphis, Tenn., office. 


* 


GOULD STORAGE BATTERY Company.— 
Richard А. Rowland has been elected vice- 
president of the Gould Storage Battery 
Corporation (the Gould Industrial division 
of the National Battery Company), with 
headquarters at Depew, N. Y. He succeeds 
Н. С. Barnes, whose promotion to vice- 
president in charge of sales of the parent 
organization was reported in the March 
issue. Prior to his new connection Mr. 


Richard A. Rowland 


Rowland was vice-president of the Saint 
Paul Engineering and Manufacturing Com- 
pany, St. Paul, Minn. 


* 


LUKENS STEEL Company.—Edward J. 
Charlton, who since 1942 has been assistant 
to the president of Lukenweld, Inc., has 
been appointed manager, development engi- 
neering, for the Lukens Steel Company and 
its subsidiaries, By-Products Steel Cor- 
poration and Lukenweld, Inc. Mr. Charlton 
was born in Philadelphia, Pa., where he 
attended high school and the Drexel Insti- 
tute of Technology. Upon graduation from 
Drexel he entered the employ of Shepard 
Niles Crane and Hoist Company. In 1931 
he joined the engineering staff of Luken- 
weld as a designing engineer, and in 1940 


became general manager of Lukenweld, Inc. 


Mr. Charlton is a member of the American 
Society of Mechanical Engineers, the 
American Welding Society, and the Ameri- 
can Society of Naval Engineers. 


Army-Navy *E" Awards 


Clark Equipment Company, Buchanan, 
Mich. January 31. 

Greenfield Tap & Die Corporation, 
Greenfield, Mass. Fifth award. 

Heywood-Wakefield Company, Gardi- 
ner, Mass. Fourth award. 

Sterling Engine Company, Buffalo, 
N. Y. Fourth award. 


Texas Company.—The following changes 
have been announced in the railway sales 
division of the Texas Company: J. M. P. 
McCraven, from district manager at Chi- 
cago to assistant manager at New York; 
John B. Flynn, from district manager to 
assistant manager at New York; A. W. 
Larsen, from assistant district manager at 
St. Louis, Mo., to district manager at 
Chicago; C. H. Weisel, from assistant dis- 
trict manager to district manager at New 
York; R. W. Woods, from representative 
to assistant district manager at New York; 
and W. E. Wilcox, from lubrication engi- 
neer, at Roanoke, Va., to assistant district 
manager at St. Louis. 


* 


OAKITE Propucts, Inc—Dr. ота 
Price has been appointed Technical Direc. 
tor of Oakite Products, Inc. Dr. Price 
will direct the activities of Oakite's engi 
neering and chemical staff, including it 
Research Laboratory and Technical Servict 
Department. He is vice-president of thi 
American Institute of Chemists, councilo 
of American Chemical Society, member 0 
the Executive Committee, ^ America 
Branch, American Institute of Chemisti 
and various other professional societies. 


* 


UNITED States STEEL CORPORATION 0 
DELAWARE.—L. M. Parsons, formerly vice 
president and general manager of sales ol 
the Jones and Laughlin Steel Corporation 
has been appointed assistant to vice-presi 
dent-sales of the United States Steel Cor 
poration of Delaware with headquarters it 
Washington. Mr. Parsons was born it 
Philadelphia, Pa., in 1898. After gradut 
ing from the University of Pennsylvania У 
entered the employ of the Bethlehem Stee 
Company in 1919 and in 1936 he becam 
district manager of sales at Philadelphia 
He became vice-president and general тап 
ager of sales of the Jones and Laugkli 
Steel Corporation in 1938. ` 


* 


WESTINGHOUSE ELECTRIC & MANUFAC 
TURING COMPANY.—Gwilym A. Price € 
Pittsburgh, Pa., a vice-president, and Joh 
R. Read of Hamilton, Ont., chairman an 
president of the Canadian Westinghous 
Company, have been elected directors 0 
the Westinghouse Electric & Maufacturitl 
Company. L. G. Burwinkel, assistant ! 
the central district manager, has been a 
pointed assistant to the vice-president ai 
sales manager. Mr. Burwinkel joined tl 
Westinghouse Company in Cincinnati, Ohi 
in 1924, and served in various accountit 
and sales positions until 1938 when he wi 
transferred to Pittsburgh, Pa., as centr 
district auditor and district superintendet 
He was appointed assistant to the centr 
district manager in 1940. 


* 


R. K. LEBLOND MACHINE Toot Co! 
PANY.—The Ford Machinery Company | 
Toledo, Ohio, has been appointed age 
in the Toledo Territory for the R. K. L 
Blond Machine Tool Company of Cinci 
nati, Ohio. The Calco Machinery Compos 
Philadelphia, Pa., agent for LeBlond 
the District of Columbia, Delaware, Mar 
land, southern New Jersey, and easte 
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improve locomotive performance 


by the use of... 


SECURITY CIRCULATORS 


HESE railroads have installed Security Circu- 
lators in their locomotives not only for boiler 


protection, but to increase locomotive availability 


and to decrease maintenance. 


Security Circulators give these results — 


By assuring a positive flow of water over the 
center of the crown sheet at all times, 


By forming an ideal support for arch brick, 
permitting the use of a 100% arch. and pro- 
moting better combustion, 

By reducing honeycombing, flue plugging 
and cinder cutting, and by increasing the 
life of arch brick. 


During the last eleven years over fifty-three hun- 
dred Security Circulators have been ordered by 


these railroads. 


MERICAN ARCH COMPANY, Inc 


NEW YORK ¢ CHICAGO 
CURIT Y CIRCULATOR DIVISION 
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Pennsylvania, has been appointed also to 
represent the Carlton Machine Tool Com- 
pany in the same territory. Nick Koppi, 
formerly of the LeBlond sales and service 
department, has been appointed manager of 
the Calco Machinery Company. 


* 


WILKENING MANUFACTURING COMPANY. 
—Helmuth G. Braendel has been appointed 
chief engineer of the Wilkening Manufac- 
turing Company, Philadelphia, Pa. For the 
past three years Mr. Braendel has been as- 
sistant and then chief development engi- 
neer for the Continental Motors Corpora- 
tion, Detroit, Mich. Prior to that he was 
for seven years project engineer in the 
Engine Development Division of the Chrys- 
ler Corporation. He is a graduate of the 
Stevens Institute of Technology and of the 
Chrysler Institute of Engineering, with the 
degree of Master in Mechanical Engineer- 
ing. Under an International Exchange 
Fellowship, Mr. Braendel studied advanced 
mechanical engineering and aeronautical 
engineering in European universities. He 
is a member of the Society of Automotive 
Engineers. 

* 


DEARBORN CHEMICAL CoMPANY.—George 
R. Carr, chairman of the executive com- 
mittee of the Dearborn Chemical Company, 
with headquarters at Chicago, has been 
elected chairman of the board of directors, 
succeeding Robert F. Carr, deceased. 

* 


Јонмѕ-МАМУПІЕ SALES CORPORATION.— 
Raymond P. Townsend has been named 
vice-president of the Johns-Manville Sales 
Corporation and general sales manager of 
the company's transportation department. 
In his new position, Mr. Townsend will as- 
sist John H. Trent, vice-president and gen- 
eral manager, in directing sales of the trans- 
portation department throughout the United 
States and Canada. 

Mr. Townsend began his career in the 
purchasing department of the New York 
Central and later served as purchasing 
agent of the Liberty Steel Products Com- 
pany and railroad sales representative of 
the Murphy Varnish Company. He joined 


Raymond P. Townsend 


Johns-ManviHe in 1925 as sales manager 
of the eastern region and was appointed 
general sales manager of the transporta- 
tion department in 1944. 
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VAPOR Can HEATING CoMPANY.—A. D. 
Bruce has been elected president of the 
Vapor Car Heating Company, Chicago, to 


A. D. Bruce 


succeed W. L. Conwell, who becomes chair- 
man of the board. L. H. Gillick has been 
elected vice-president in charge of sales and 
E. A. Russell, vice-president in charge of 
research and engineering. 

Walter L. Conwell was born in Coving- 
ton, Ky, in 1877, and is a graduate of 
Pennsylvania University. He was employed 
as chief engineer at the Tennis Construc- 
tion Company, railway contractors, in 1908- 
10, and as a salesman of the Westinghouse 


W. L. Conwell 


Electric & Manufacturing Co. in 1910-11. 
He was president of the Transportation 
Utilities Company from 1911 to 1916. He 
joined the Safety Car Heating & Lighting 
Company as assistant to the president in 
1916 and was elected president of that com- 
pany in 1919. He was elected president of 
the Vapor Car Heating Company, Chicago, 
and the Vapor Car Heating Company of 
Canada in November, 1928. Mr. Conwell 
is chairman of the board of the Pintsch 
Compressing Company, president and di- 
rector of Safety Refrigeration, Inc., and 
Products Protection Corporation and a di- 
rector of Overseas Railways, the Wilcolator 
Company, and the Carrier Corporation. 
Alexander D. Bruce was born in Guelph, 
Ont, in 1887. His early employment was 
with a large carriage manufacturing plant 
and with the Standard Fitting & Valve Co. 
in Canada. In 1909 he entered the employ 
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of the Chicago Car Heating Company as 
storekeeper, and was successively purchas- 
ing agent and Canadian manager. In 1917, 
upon the organization of the Vapor Car 
Heating Company, he was elected its sec- 
retary. In 1926, Mr. Bruce was elected 
a director and vice-president and in No- 
vember, 1940, executive vice-president. 

L. H. Gillick was born at Minneapolis, 
Minn, on August 25, 1898, and after at- 
tending Northwestern University, entered 
the employ of the Chicago Car Heating 
Company, predecessor” of the Vapor Car 
Heating Company, in January, 1916. After 
completing a period of training in the shops 
he was appointed inspector in the Chicago 
district. On September 1, 1920, he be- 
came Northwest representative of sales and 


L. H. Gillick 


service, with headquarters at St. Paul, 
Minn. In November, 1925, he was ap- 
pointed assistant to the vice-president at 
Chicago, and in November, 1940, sales 
manager. 

Edward A. Russell was born in Penn- 
sylvania in 1887, and attended Crane Man- 
ual Training School in Chicago and the 
Armour Institute of Technology. After 
seven years on the Pennsylvania Railroad, 


LI 


E. A. Russell 


beginning as machinist apprentice, he was 
employed by the Chicago Car Heating 
Company as a draftsman in 1909. Succes- 
sively, he has been chief draftsman, de- 
sign engineer, research engineer, and chief 
engineer. 
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Softens the Brake 
When Wheel Slip Impends 


HE “AP” Decelostat keeps tab of the 

wheel whether moving forward or back. 
It rolls with the wheel and observes the 
slightest hesitation in wheel rotation when 
brakes are applied. 


It maintains constant check on the rate of 
slow-down and is poised to act if this rate 
reaches a set limit. ' 


And when this limit develops the Decelostat 
flashes the impulse to the brake cylinders — 
softens the brake momentarily, permitting 
the offending wheel to get into step with the 
others in the train. 
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VEW- YORK CENTRAL 


Gentlemen, meet the new $-l 


ERHAPS you know this locomotive, al- 
ready. It is of special interest to the entire 
railroad world. 


Why? The answer lies in a problem that is 
of major importance to management men on 
practically every American road...the prob- 
lem of handling traffic without excessive loco- 
motive investment. 


The logical answer to this problem is to 
provide an efficient dual-purpose locomotive— 
one that can be used effectively both for fast 
passenger and fast freight hauls. 


To meet this problem, American Locomotive 
Company, working with the New York Central 
System, has developed the locomotive shown 


above—“The Niagara"— which is designed to 
combine speed and power. 


This locomotive is the latest example of an 
important development made possible by close 
cooperation between American Locomotive 
and The New York Central—a development 
that helps reduce investment, operation and 
maintenance costs by reducing the total num- 
ber of locomotives a railroad needs in order 
to do its job. f 


Locomotive designs developed by American 
Locomotive Company have been, are, and will 
continue to be powerful factors in American 
railroad-operating efficiency and economy. 


RAILWAY MECHANICAL ENGINEER 


аши 


merican 
comotive 


NEW YORK 
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CooPER-BEssEMER CorPORATION.—W alter 
F. Myers has been appointed to the staff 
of the Washington, D. C., office of the 
Cooper-Bessemer Corporation to assist 
Charles G. Cooper, director of that office, 
in the handling and supervision of govern- 
ment contracts and sales and service in the 
southern Atlantic states. For the past 25 
years, Mr. Myers has been employed as 
sales engineer, construction engineer and 
consulting engineer for public and private 
corporations, including the Fairbanks 
Morse Company, the Federal Power Com- 
mission and the United States Maritime 
Commission. 

* 

SCIAKY BrotHers.—Robert Santini has 
been appointed district manager of the 
New York office of Sciaky Brothers of 
Chicago. Mr. Santini was until recently 
chief engineer delegated by Sciaky Brothers 
to the Specialty Equipment Company, for- 
mer Sciaky representative in New York. 


CARNEGIE-ILLINOIS STEEL CORPORATION.— 
Frank T. Bumbaugh, assistant manager of 
sales, Alloy division, of the Carnegie-Illi- 
nois Steel Corporation (a subsidiary of 
the United States Steel Corporation) at 
Chicago, has been appointed manager of 
sales, Alloy division, with headquarters 
at Chicago. Mr. Bumbaugh was born at 
Monessen, Pa., and is a graduate of Lehigh 
University. In 1926 he became a metal- 
lurgical engineer in the employ of Carnegie- 
Illinois, serving in the bar, semi-finished 


Frank T. Bumbaugh 


and alloy products division at Pittsburgh, 
Pa. In 1942 Mr. Bumbaugh was appointed 
assistant manager of sales. 


INTERNATIONAL NICKEL | CoMPANY.— 
Frederick P. Huston has been placed in 
charge of railroad developments in the ap- 
plication of nickel alloy steels, cast irons, 
Monel and other nickel alloys, development 
and research division, International Nickel 
Company. Mr. Huston has been asso- 
ciated with the Inco mill products division 
since June, 1940, devoting considerable time 
to the problems of steam locomotive mainte- 
nance, particularly boilers and fireboxes. 
He is a graduate of the University of Mis- 
souri (1912) with a degree in electrical en- 
gineering. He joined the International 
Nickel Company in October, 1927, as tech- 
nical service engineer in the development 
and research division. He is a member of 
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the general committee of the Metals En- 
gineering Division and of the general com- 
mittee of the Railread Division, American 
Society of Mechanical Engineers, and a 
member of the staybolt committee of the 
Master Boiler Makers' Association. 
Donald J. Reese, who has been with the 


Frederick P. Huston 


steel division of the War Production Board 
at Washington, D. C. since April, 1942, 
has resumed his duties with the development 
and research division of the International 
Nickel Company at ps York. 


ALLIED RAILWAY EQUIPMENT COMPANY. 
—Carl R. Moline, chief engineer of the 
Allied Railway Equipment Company, Chi- 
cago, has been elected vice-president, with 
headquarters at Chicago. He will continue 
as chief engineer. 


PittspurcH PLATE. GLASS COMPANY; 
PACIFIC ALKALI СомрАл#.— Тһе Columbia 
Chemical Division of the Pittsburgh Plate 
Glass Company has acquired the Pacific 
Alkali Company‘s Bartlett, Cal., plant and 
Los Angeles, Cal., sales office. A new dis- 
trict sales office has been opened at San 
Francisco, Cal. 


Obituary 


EsuELBY F. Lunken, president of the. 


Lunkenheimer Company, Cincinnati, Ohio, 
died January 25. Mr. Lunken was 54 years 
of age. He was with the Lunkenheimer 
Company for 35 years and had served as 
president for 26 years. 


W. A. Kinkwoop, vice-president of the 


"Maryland Car Wheel Company, Baltimore, 


Md., died February 9. Mr. Kirkwood had 
been associated with the company for 36 
years. 

* 

ALBERT SYDNEY Bonner, president of 
the Clark Equipment Company, Buchanan, 
Mich., died February 8. He was 53 years 
of age. 

* 


Dr. CHARLES Е. Burgess, founder of the 
Burgess Battery Company and the C. F. 
Burgess Laboratories died in Chicago on 
February 13 after a short illness. Mr. 
Burgess was born in Oshkosh, Wis., on 
January 5, 1873, and was a graduate of the 
University of Wisconsin in 1895. From 
that year until 1900 he was an instructor 


of electrical engineering and from 1900 to 
1913, professor of electro-chemistry and 
chemical engineering. In 1917 he formed 
the Burgess Battery Company and served 
as its president until 1929 when he became 
chairman of the board. 

* 

GARTH С. GILPIN, vice-president in 
charge of engineering of the Standard Rail- 
way Equipment Manufacturing Company, 
Chicago, with headquarters at Hammond, 
Ind., died suddenly on February 25, while 
vacationing at Wickenburg, Ariz. 

* 

CHARLES Ray BEALL, chief engineer oí 
the Union Switch & Signal Co., died Feb- 
ruary 24. Mr. Beall was 62 years of age. 
He was a graduate of Ohio State Univer- 
sity in 1907 with the degrees of electrical 
enginecr and mechanical engineer. He be- 
gan his career in the engineering appren- 
ticeship course of the Westinghouse Elec- 
tric & Manufacturing Co. at East Pitts- 
burgh, Pa. After completing the course, 
he was transferred to the industrial section 
of the engineering department. In Octo- 
ber, 1910, he joined the electrical engineer- 
ing department of the Union Switch & 


Charles Ray Beall 


Signal Co., at Swissvale, Pa. He was ap- 
pointed electrical engineer in August, 1916; 
assistant chief engineer in November, 1923, 
and chief engineer on January 1, 1937. Mr. 
Beall was a member of the American In- 
stitute of Electrical Engineers, the Amer- 
ican Railway Engineering Association, the 
Institution of Railway Signal Engineers in 
England, and the Signal Section of A. A. R. 
* 

BERTRAM B. QuILLEN, president of the 
Cincinnati Planer Company and the Acme 
Machine Tool Company, died suddenly, 
February 26, at his home in Cincinnati, 0. 
Mr. Quillen, together with William Н 
Burtner and George Langen, now vice 
president of the Cincinnati Planer Com- 
pany, founded that company in 1898. Mr. 
Quillen was born in Lebanon, Ind., August 
1, 1869. After receiving his education 2 
the Indiana schools, he entered business 
Chicago, but shortly after came to Cincin- 
nati where he began his career in the ma- 
chine tool industry with Lodge and Davis 
Machine Tool Company, predecessor of the 
American Tool Works. Leaving Lodge and 
Davis, Mr. Quillen founded the Cincinnati 
Planer Company. 


Engineer 
Rallway Mechanice | т? 945 


General 
Н. W. PInKERION, electrical and me- 
chanical engineer of the Cleveland Union 
Terminal at Cleveland, Ohio, has retired 
after more than 38 years of service. 


E. C. RICHARDS, assistant superintendent 
of equipment of the Michigan Central at 
Detroit, Mich., has retired after more than 
4 years of service. 


J. R. Fronorr, who has been appointed 
superintendent of motive power and ma- 
chinery, northwestern district, of the Union 
Pacific, with headquarters at Albina, Ore., 
as reported in the March issue, entered the 
sevice of the Union Pacific, in August, 
194, as a machinist at Junction City, Kan. 
In 1928 he became enginehouse foreman at 
Junction City and later served as general 


locomotive foreman, mechanical foreman, . 


machine foreman and district foreman at 
various points. In August, 1938, he was 
appointed master mechanic at Kansas City, 
Mo.; in April, 1940, assistant to the super- 
intendent of motive power and machinery 
at Omaha, Neb., and in August, 1940, mas- 
ter mechanic of the Colorado division, with 
headquarters at Denver, Colo. 


GEORGE С. RITCHIE, who has been on 
furlough from the Chesapeake & Ohio for 
the past two years serving as a major in the 
United States Army, has returned to the 
С. & О. and has been appointed general 
fuel service engineer, with headquarters at 
Richmond, Va. . 


SAMUEL B. SCHENCK, assistant engineer, 
motive power of the Bessemer & Lake Erie 
at Greenville, Pa., has been appointed en- 
gineer, motive power. Mr. Schenck was 
torn at Howard, Pa., on May 11, 1891. In 


Samuel B. Schenck 


1913 he entered the railway engineering de- 


| Rrtment of the Westinghouse Electric & 


Manufacturing Company, doing electric 


; ‘action work, and later became a general 


railway engineer specializing in gasoline 
ind Diesel-electric locomotives and rail 
‘ars. During the first world war he served 
* à second lieutenant of engineers in the 
Xt of the director-general of military 
‘always at Washington, D. C. Mr. Schenck 
Püilway 


APRILI Mechanical Engineer 


1945 


Personal Mention 


entered the service of the Bessemer & Lake 
Erie in 1934 as special engineer in the 
mechanical department, working with Diesel 
locomotives, train communication and on 
special assignments. He was appointed 
assistant engineer of motive power on 
March 1, 1944. 


GEORGE Н. POLLARD, who has been ap- 
pointed mechanical engineer of the Mis- 
souri Pacific, with headquarters at Pales- 
tine, Tex., as reported in the March issue, 
was born at Moberly, Mo., on July 5, 1894, 
and was educated at Washington Univer- 
sity, Jefferson College, and the North St. 


George H. Pollard 


Louis Drafting and Engineering School. 
He entered railway service on- June 16, 
1920, as a general draftsman in the office 
of the mechanical engineer of the Missouri 
Pacific at St. Louis. Later Mr. Pollard 
became shop draftsman, where he remained 
until his transfer to Palestine as mechani- 
cal engineer. 


J. J. Day, who has been appointed 
superintendent of motive power and ma- 
chinery of the Union Pacific, with head- 
quarters at Omaha, Neb., as announced 
in the March issue, entered the service of 
the U. P. in 1921 as a machinist apprentice 
at Laramie, Wyo. He later served in sev- 
eral minor positions at Cheyenne, Wyo., 
Green River, Ogden, Utah, and Council 
Bluffs, Iowa, until April, 1942, when he 
became master mechanic at Council Bluffs. 
In 1943 he was appointed assistant super- 
intendent of shops at Omaha, and in 1944 
was appointed master mechanic of the 
Nebraska division, with headquarters at 
Omaha. 


Military Awards and Citations 


DISTINGUISHED SERVICE MEDAL 


Bric. Gen. CARL К. Gray, Jr., director 
general, Ist Military Railway Service in 
Italy and France. For “exceptionally 
meritorious service to the government in a 
duty of great responsibility in Italy and 
southern France.” General Gray also holds 
the Legion of Merit medal and the citation 
from the Italian Government mentioned on 
page 141 of the March issue. 


Roy C. BEAVER, engineer, motive power, 
of the Bessemer & Lake Erie at Greenville, 
Pa. has been appointed superintendent of 


Roy C. Beaver 


motive power, with headquarters at Green- 
ville. Mr. Beaver was born at Greenville 
on August 29, 1889, and is a graduate of 
Thiel College (1913). He entered the 
service of the B. & L. E. in 1913 as a 
mechanical draftsman and in 1918, was ap- 
pointed assistant mechanical engineer. In 
1933, he assumed special duties in the car 
department on the development of light- 
weight cars; in 1939 became assistant en- 
gineer, motive power, and in March, 1944, 
engineer, motive power. 


D. S. NEUHART, superintendent of motive 
power and machinery of the Union Pacific, 
at Omaha, Neb., has been appointed assist- 
ant general superintendent of motive power 
and machinery, with headquarters at 
Omaha. Mr. Neuhart entered railway 
service in June, 1918, as a coach cleaner 
in the employ of the U. P., later holding 
other minor positions until 1921 when he 
left the company. Two years later he re- 
turned as a machinist apprentice at Salt 
Lake City, Utah, subsequently holding 
positions at various points on the road 
including Pocatello, Idaho; Lima, Mont., 
Cheyenne, Wyo. and Kansas City, Mo. 
In February, 1937, Mr. Neuhart became 
superintendent of shops, with headquarters 
at Los Angeles, Calif.; in April, 1940, 
master mechanic at Kansas City, and in 
November, 1941, assistant to the vice- 
president in charge of research and mechan- 
ical standards, with headquarters at Omaha. 
For a short time he served as master me- 
chanic at Los Angeles, and in August, 1942, 
was appointed superintendent of motive 
power and machinery, with headquarters 
at Omaha. 


EDWIN Grey Jones, whose appointment 
as superintendent of motive power of the 
Charleston & Western Carolina at Augusta, 
Ga., was announced in the February issue, 
was born at Fayetteville, N. C., on March 
31, 1902. He is a graduate of the George 
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Dependable voice communication 


“Union” I.T.C. (Inductive Train Com- 
munication) system provides dependable, 
practicable two-way voice communica- 
tion between vehicles of a train, between 
trains, and between trains and wayside 
oints. 


is a train communication system designed 
usively for railroad use, by men who 
railroad needs, and proved through 

of regular railroad service. 


cat 


As easy to use. 


the 
,.. thats" 


communication systems are 


ragged by experts in that field but 

y are used by regular railroad 

ersonnel who have many diverse 
duties to perform. 

That’s why simplicity and speed of 
operation were included among the 
primary requisites governing thé de- 
sign of the “Union” Inductive Train 

" Communication system. 


РО 


nion" І.Т.С. 


Press a button оп the handset to 
talk. Release it to listen. No special 
training is required. 

Just one more reason why eight 
railroads have already discovered 
that, in train communication,“Union” 
I. T.C. is the answer. 

Full information will be furnished 
without obligation by our nearest 
district office. 


UNION SWITCH & SIGNAL COMPANY 


SWISSVALE 


NEW YORK CHICAGO 


PENNSYLVANIA 


SAN FRANCISCO 


School of Technology and the North Caro- 
lina Staté College of Agriculture and En- 
gineering. He entered railroading in July, 
1925, as a special apprentice in the Emerson 
shops of the Atlantic Coast Line and 
served subsequently at various points as 
air-brake machinist from June, 1927, to 
September, 1929, when he became plant 
engineer of the Tampa shops at Tampa, 
Fla. On November 1, 1933, he was ap- 
pointed assistant mechanical instructor, 
with headquarters at Waycross, Ga., where 
he became gang foreman in September, 
1938. One year later he returned to Tampa 
as assistant foreman in the locomotive de- 
partment; in March, 1941, became erecting 
shop foreman and in July, 1942, general 
foreman of the Tampa shops. 


Epwarp C. KAISER, general foreman of 
the Reading at Philadelphia, Pa., has been 
appointed superintedent of motive power 
of the Lehigh & New England, with head- 
quarters at Pen Argyl, Pa. 


К. R. SNEDDON, assistant to the super- 
intendent of equipment of the Michigan 
Central at Detroit, Mich, has been ap- 
pointed assistant superintendent of equip- 
ment, with headquarters at Detroit. 


Master Mechanics and 
> Road Foremen 


Н. Е." DERRY has been appointed road 
foremaif of engines, West End, Baltimore 
division, of the Baltimore & Ohio, with 
headquarters at Baltimore, Md. 


K. А: Lentz, master mechanic of the 
Southern.at Somerset, Ky., Has been trans- 
ferred to Birmingham, Ala. 


W. С. MCGONACHIE, master mechanic of 
the Canadian"National at Edmonton, Alta., 
has retired. 


James E. Gocerty, general locomotive 
foreman of the Union Pacific at Cheyenne, 
Wyo., has been appointed master mechanic, 
with headquarters at Denver, Col. 


Oscar J. RoBINSÓN, assistant -master 
mechanic of the Union Pacific at Council 
Bluffs, Iowa, has been appointed master 
mechanic at that point. 


E. N. STEWART, acting master mechanic 
of the Smithers division of the Canadian 
Nationaf at Prince George, B. C., has been 
appointed master mechanic, with head- 
quarters at Prince George. 


NEW. YORK CENTRAL 


F. T. WALDEN, master mechanic of the 
Southern at Birmingham, Ala., has been 
granted a leave of absence because of ill- 
ness. 


H. E. Nrxscu, division master mechanic 
of the Chicago, Milwaukee, St. Paul & 
Pacific, at LaCrosse, Wis., has been trans- 
ferred to the position of division master 
mechanic at Chicago. 


Davin Bearta, acting master mechanic 
of the Canadian Pacific at Moose Jaw, 
Sask., has been appointed master mechanic 
of the Saskatchewan district, with head- 
quarters at Moose Jaw. 


S. H. DuBose, master mechanic of the 
Southern at Ludlow, Ky., has been trans- 
ferred to the position of master mechanic 
at Somerset, Ky. 


GEORGE C. Suucans, formerly an engine 
house foreman of the Reading, has been 
appointed master mechanic of the Reading 
division. 


Obituary 


A. T. PFEIFFER, road foreman of engines 
of the New York Central at Syracuse, 
N. Y., died on February 20. Mr. Pfeiffer 
was president of the Traveling Engineers’ 
Association when that association amalga- 
mated with the International Railway Fuel 
Association in 1936. At the time of his 
death he was a member of the Advisory 
Committee of the combined associations, 
the Railway Fuel and Traveling Engineers’ 
Association. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


WELDING Rops.—Eutectic Welding Al- 


:-loys Company, 40 Worth street, New York 


13. Six-page folder on Eutectic low tem- 
perature rods which can be used with any 
oxyacetylene or electric-arc process for 
welding on cast iron, malleable iron, steel, 
copper alloys, nickel alloys, aluminum al- 
loys, magnesium, tungsten carbides, etc. 


B... 
1 
боо 2 


ЗАДЕ С а, 


BATTERIES FOR DIESEL LocoMoTIVES.— 
Gould Storage Battery Corporation, De- 
pew, N. Y. Catalog No. 700, “Gould 
Cathanode Glassklad Batteries for Diesel 
Locomotive Service.” 20-page booklet gives 
pertinent facts on the application of storage 
batteries in Diesel locomotive service. In- 
cludes also a section on the basic principles 
of the lead acid battery and another on the 
care and maintenance. 

* 


HYDRAULIC CYLINDERS.—John S. Barnes 
Corporation, Rockford, Ill. Bulletin 401C 
describes Barnes line of hydraulic cylin- 
ders manufactured in conjunction with 
Barnes hydraulic pumps, valves, and self- ' 
contained hydraulic power units. 

Ф 


CLARK Propucts.=—Clark Equipment 
Company, Buchanan, Mich. Miniature 32- 
page booklet, in color, illustrates and briefly 
describes Clark Celfor drills and reamers, 
electric steel castings, metal spoke wheels, 
front and rear axles for trucks and buses, 
transmissions, gears and forgings, fork 
trucks and industrial tractors, railway саг 
trucks, etc. 

* 


Masts AND Towers—The Harco Steel: 
Construction Co., Elizabeth, N. J. Illus- 
trated catalog describing masts and towers ° 
available for radio antennae, mounting of : 
lights, etc. Units vary from 20 to 500 ft. - 
in height and are characterized by being 
easy to erect. Types include guyed and 
self-supporting, square, triangular and ta-: 
pered towers. 

* 


Corrosion.—The International Nickel > 
Company, 67 Wall Street, New York 5.. 
54-page pamphlet—a comprehensive anal- - 
ysis of corrosion principles both for the“ 
practical man and the technician in the metal * 
field. Explains how corrosion processes 
work and discusses known factors that 
influence their action. Analyzes applicability 
of Monel, nickel and Inconel in various 
corrosive media; lists typical corrosives in 
which these alloys have been successfully 
used, and reports the results of more than 
120 specific tests under varied conditions in 
44 common corrosive agents. 


* 

Turret LATHE.—The Warner & Swasey 
Company, Cleveland 3, Ohio. Fourteen page 
illustrated pamphlet descriptive of the new 
No. 5 Universal turret lathe, twelve-speed 
all-geared head, with surface speed pre- 
selector. 


The first New York Central 4-8-4 type locomotive for passenger and freight service was delivered by the American Locomotive Company 
on March 10—The locomotive, known as Class 5-1, has a larger boiler than the Class L-4 4-8-2 freight and passenger type—lt will be tested 
with both 75-in. and 79-in. driving wheels—The 25 additional locomotives on order will have 29-in. wheels. 
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Two of the main aims of every rail- 
road mechanical department are 
increasing locomotive availability 
and decreasing maintenance costs. 
Byers Staybolt Iron has some special 
qualities and properties that can 
help you to realize these ambitions. 
The method of manufacture pro- 
duces remarkable uniformity; anal- 

‚ ysis and properties structure are 
duplicated to narrow limits. All 
material is twice piled, and normal 
specifications are exceeded in that 
all slabs on both pilings run the 
full length of the pile. The total 

‚ reduction in section from original 
bloom to staybolt blank is over 

г 57,000 to 1. This results in a more 
uniform slag distribution than is 
obtainable by any other means. 


$435 N 


j AS 


The blanks are unusually true to 
size, round and straightness, so 
there is no difficulty in getting full, 
sharp threads. 

Wrought iron staybolts have 
proven their ability to stand up 
under high boiler pressure . . . to 
resist live fire and elevated tem- 
peratures in the firebox . . . to 
withstand vibration, shock and 
rapid heating and cooling. A. M. 
Byers Company is working contin- 
uously to keep Byers Staybolt Iron 
equal to every need. 

Byers Staybolt Iron conforms to 


all requirements of AAR and ASTN 
specifications, and is availablt 
through your staybolt man 
turer, or for use in your own sho 
Incidentally, we have prepared i 
wall chart which shows the pilint 
and reduction pattern followed i 
producing Byers Staybolt Iron. Wi 
will be glad to send you a cop 
on request. è 

A. M. Byers Co., Pittsburgh, Pa 
Established 1864. Boston, Ne 
York, Philadelphia, Washington 
Chicago, St. Louis, Houston 
Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRO! 


BYERS 
GENUINE WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS / 


ELECTRIC FURNACE ALLOY STEELS . OPEN HEARTH ALLOY STEELS 
CARBON STEEL TUBULAR PRODUCTS 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron is duplicated in Byers Forging 
Billets—also at a material saving. They are 
produced in round, square or rectangular 
sections, under ASTM-A-73 and AAR-M-307 


Specifications. 
` = 
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Baldwin-W estinghouse Builds 


4000-Hp. Road Diesel 


R the past several months The Baldwin Locomotive 
orks has been making road tests on a Baldwin-West- 
ouse Diesel-electric toad locomotive designed for 
-speed service. 
2,000 hp. each, equipped for head-end service. The 
rer plants consist of 1,000-hp. eight-cylinder four- 
çele Baldwin Diesel engines, direct connected to West- 
mghouse generators. The traction motors and control 
‘uipment are also supplied by thé Westinghouse Elec- 
‘nc & Manufacturing Company. The total weight of the 
A unit is 380,000 Ib. and it is carried on two six-wheel 
tucks. The starting tractive force, at 30 per cent adhe- 
son, is 76,200 Ib. The length of the A unit, inside 
coupler knuckles, is 80 ft. ; truck centers are 49 ft. \ 


Arrangement of Equipment 


The two 1,000-hp. power plants are located on the 
tnter line of the locomotive. The air compressors are 
*ated at the rear end of each engine. The air reservoirs 
and intercooler are mounted underneath the underframe. 
The blowers for cooling the traction motors are V-belt 
diven from the engine crank shaft and are located at the 
‘ward end of the front engine and at the after end of the 
"ar engine. The fuel and water tanks are suspended 
beneath the underframe. Motor-driven fans, taking cur- 
‘ent from the main generators, draw the air for the engine 
tooling system through shutters in the cab sides, thence 
through the engine radiators and discharge it through 
openings in the roof. Radiator shutters and fan motors 
are thermostatically controlled. 


Railwa 
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The locomotive consists of A units 


Locomotive consists of two 
A units, each powered by 
two Baldwin eight-cylinder, 
four-cycle Diesel engines 


The engineman’s operating compartment is arranged 
at the forward end of the A unit and at the opposite end 
of the unit is the steam generator and crew toilet 
facilities. 


Underframe and Cab 


The underframe of the locomotive is a welded fabri- 
cated structure of steel plates and shapes. The principal 
longitudinal and transverse members are of I section. 
The superstructure framing is of the truss type and the 
cab sheets are welded to the framing. 

The operator’s cab has fixed front windows with com- 
bination hinged and sliding side windows. 
have shatterproof glass. Windshield wipers, defrosters 
and sun visors are fitted to the front windows. The 
operator’s cab is double sheathed with insulation between 
the cab sheets. The two doors leading into the engine 
compartment are metal, with small shatterproof glass 
ports in the upper part. The cab is heated by steam 
radiators. 

Cab equipment consists of upholstered, adjustable 
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All windows * 


The traction motors are axle-hung and blower-ventilated 


General Characteristics of the Baldwin- 


Westinghouse 2,000-hp. Diesel-Electric 


Locomotive (A Unit) 


Diesel engines, two, eight cylinders (in line), 1,000 hp. each 


Traction motors: 


Gear WG EA ANN EE 


Weight in уо ыан order, total, ds ilz 
Wheelbase, ft.-in.: 
Each truck, "rigid ETER 
Total locomotive 
Maximum overall locomotive ‘dimensions, ft.-in. 


Length, inside knuckles ................. 
Tractive force, lb.: 

Starting, at 30 per cent adhesion ....... 

Continuous at 21.5 m.p.h. 
Minimum radius curvature, locomotive with train, ft. 
Fuel oil; galas. © ci. odio жеен a а 
Lubricating oil, gals. .. 
Engine cooling. water, gals. ЁрЁ ӨҢ wis 
Heating boiler water, gals. ...................... 


Sand," чи Н Sea cae cose ND OPEP TT ERAS Tes a 


Two 


seats, right and left. On the right side are the engine 
controls, brake equipment, air gauges, speedometer 
wheel slip indicator, train signal, light, bell, horn, de 
froster and sander controls. The train control signa 
light box is mounted in the center. The boiler anc 
ground indicating lamps, water and fuel oil gauges anc 
hand brake are located on the left side. 

The engine compartment is sheet steel substantially 
braced with carlines. The roof is steel plate with hatche: 
for power plant removal. Hinged covers permit pistor 
and liner removal without taking off the main hatches. ^ 
hatch is provided for removal of the steam generator. 

The engine compartment has two side doors and ont 
at the rear leading to the vestibule. Handrails are in 
stalled where necessary in the interior of the engine com 
partment. The exterior handrails. steps and safety ap 
pliances comply with I. C. C. regulations. 


The Diesel Engines 


The Diesel engines are the Baldwin eight-cylinder (ii 
line) four-cycle type developing their rated power a 
625 r.p.m. The cylinders аге 1234-in. bore and 15V-in 
stroke. 

The bed and engine frame are weldments of steel. Th 
frame houses the cylinder liners and is integral with the 
upper part of the crankcase. The liners are the remov 
able sleeve type of nickel cast iron, chrome plate on tht 
wearing surface. The crankshaft is a solid forging 
drilled for lubrication, with 834-in. main bearing: journal: 
and 83$-in. crank pins. Main bearings are removabl 
without lifting the crank shaft. 

The cylinder heads, embodying the turbulence com 
bustion chamber, are separate castings. The pistons art 
heat treated aluminum alloy with five compression ring: 
and three oil control rings. 

The camshaft is chain driven from the generator end 
of the engine. The governor, fuel pump, fuel nozzle ат 
lubricating oil filter are on the cam shaft side of the 
engine. The air intake header and filter, exhaust mani: 


The 1,000-hp. power-plant assembly includes engine, main and auxiliary generators and exciter 
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The traction motors are geared to the outside axles of the six-wheel trucks 
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d-tractive force curve for single and multiple units 


muffler, fuel oil filters and transfer pump are on the 
te side. 

valves are alloy steel, located in the heads and 
ted by rocker arms. The fuel injection system is 
tit injector type with injection pumps at each cylin- 
Engine speed is controlled by the governor. An 
endent overspeed stop is also provided. 

rication is by means of pressure pump chain driven 
e crank shaft. The oil supply is contained in the 
[ plate sub-base. 
Engine cooling is effected by means of a chain-driven 
centrifugal water pump which circulates the jacket water 
throtigh radiators which also have a section for cooling 
the lubricating oil. Each engine has a radiator assembly 
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located under the compartment roof. Thermostatically 
controlled shutters are installed in the engine compart- 
ment side walls back of which are the oil and water 
radiators. There are two independent radiator piping 
systems, one for each engine; included in which is an 
expansion tank with pipe connection for filling, draining 
and stand-by heating. 


Electrical Equipment 


'Two Westinghouse Type 480-B generators furnish 
power to the four traction motors, one generator supply- 
ing power to Motors No. 1 and 2 which are connected 
permanently in series and the other supplying. power to 
Motors No. 3 and 4. The generator frame is supported 

(Continued on page 200) 


The underframe and superstructure framing are welded sections—The 
steel cab sheets are welded to the framing 
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Proper Loading of Freight Cars’ 


Deexiverinc the commodities which have been entrusted 
to the railroads; care quickly and safely to their destina- 
tion calls for careful observance of the A.A.R. Loading 
Rules and the supplements thereto. These rules are 
issued annually and supplemented periodically after care- 
ful investigation by tests of suggested loading methods 
and practices made by practical railroad men who are 
assisted by and greatly aided through the cooperation of 
the shippers. 

The average shipper, while anxious to load and brace 
his shipment as adequately as possible, is further inter- 
ested in having the shipment delivered to its destination 
as quickly as possible and without damage. He will 
comply with any bracing or blocking requirement if he 
is convinced that such bracing and blocking is necessary 
to insure the safe transportation of his product. 

Shippers frequently suggest methods of loading their 
products where no loading rule has been provided and, 
in some cases, they even suggest alternate methods to 
those published in the A.A.R. Loading Rules. These 
Suggestions are referred to the Secretary of the Me- 
chanical Division Association of American Railroads, 
in accordance with paragraph 4 of the preface to the 
loading rules, after which they are referred to the 
chairman of the Committee on Loading Rules and in- 
vestigated by the various sub-committees dealing with 
particular products. Investigation by a sub-committee, 
including the conducting of shock tests. usually results 
in an authorization for the movement of sufficient trial 
shipments to assure that the loads are properly and safely 
secured before the new method is published in the rules. 
Shippers have cooperated whole-heartedly with the As- 
sociation of American Railroads by working with the 
Loading Rules Committee, suggesting new methods of 
loading and conducting shock tests in their plants. Their 
efforts and suggestions have resulted in many new 
methods being devised which have been mutually bene- 
ficial to all; the shipper, the customer and the carrier. 
A splendid spirit of friendly feeling has been created 
between the railroads and the shippers. 

The various car department organizations, including 
the Eastern Car Foreman's Association, cannot be too 
highly commended for the active part they have played 
in cooperating with the shippers in solving their load- 
ing problems, and these associations have greatly aided 
the Committee on Loading Rules, directing their atten- 
tion to cases where added securement was deemed neces- 
sary to eliminate transportation hazards and provide for 
the safe transportation of a particular commodity. 

The activities of the various mechanical committees, 
appointed by the Executive Vice-Chairman of the Asso- 
ciation of American Railroads primarily to police the 
inspection of cars placed for loading to assure that the 
equipment was in suitable condition to carry a load and 
was free from defects which would delay movement to 
destination, have also been a valuable asset to the Com- 
mittee on Loading Rules. They have aided in the en- 
forcement of the present rules and pointed out the need 
for new figures and new specifications for many of the 
new commodities which the railroads have been called 


* А paper delivered before the Eastern Car Foreman's Association at 
New York on April 13, 1945. 


t Assistant superintendent car department, Baltimore & Ohio, Balti- 
more, Md 


192 


By A. H Keys! 


Safe movement of freight re- 
quires full compliance with 
loading rules — Cooperation 
of the shippers with carriers 
now at the highest point ever 


upon to handle. They have also been instrumental ir 
aiding in the elimination of sharp practices formerly 
resorted to by some of the shippers as well as by some 
of the railroads. 

While we, as individual railroad men, have a natura 
inclination to secure a maximum share of the nation: 
traffic on our railroad, we must see to it that no shipment: 
are accepted from a shipper unless they are properly 
loaded and braced in strict accordance with the minimum 
requiremenfs of the A.A.R. Loading Rules. 


Rules Governing War Materials Loading 


The American railroads are better fitted now than ever 
before for loading any shipment which might be offered 
for movement by rail, whether these shipments are for 
civilian consumption, or are ordnance, military vehicles 
or other war-time shipments. The manner in which 
these complete rules were brought about, is expressed 
in a part of an editorial which appeared in the Railway 
Age, for March 3, 1945, | 

"Late in 1940 representatives of the A.A.R. ap 
proached officials of the War and Navy Departments 
and suggested that the preparation of loading spe 
cifications to cover the various units of equipment 
which might be offered to the railroads for move- 
ment would be desirable. Joint studies were then under- 
taken and a supplement to the rules issued in April, 1941. 
This was distributed to all railroads and Army installa- 
tions and made a part of the Officers’ Field Manual. 
Later changes have been similarly handled. It is 
interesting in this connection to note that the railroads 
initiated this work more than a year prior to our 
entrance into the war and issued the first instructions 
about six months before Pearl Harbor. * * * 

"Probably no honor will be paid to any of the members 
of the committee but they can have the satisfaction o! 
knowing that theirs was a job well done which certainly 
has contributed much to eventual victory. "The unm- 
terrupted flow of properly loaded cars to all of our ports 
is proof of that." 

Members of the Armed forces were trained in the load- 
ing and bracing of open-top cars in accordance with these 
rules, with the result that military vehicles were trans 
ported in complete trains accompanied by the military 
personnel direct from the Army installations to ports 
of embarkation without delay. 

Subsequently, it was deemed advisable to issue what 
is now known as special supplement No. 2 containing 
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rules governing the loading of standard military vehicles 
not transported in complete trains and not accompanied 
by or under the direct supervision of military personnel. 
This supplement was issued to the Army installations, 
the railroads, and the various manufacturing plants, and 
has proved invaluable in expediting the shipments moved 
in regular freight trains to ports of embarkation or to 
the arsenals where the material is tested or accumulated 
for further movement to the battle fronts. ` 

The movement of materials of war from arsenals and 
the various manufacturing plants throughout our country 
to the ports of embarkation for the loading of a single 
convoy required a total of 24,483 freight cars. Collect- 
ing this material—bringing it hundreds, even thousands 
of miles—delivering it to shipside on schedule and in 


pre-arranged order, —doing this day after day, is one of : 


the biggest and most responsible jobs that the railroads 
have to do. It could not be accomplished without the 
magnificent cooperation of the shippers, the Navy, the 
Army, as well as of the port authorities. Yet in back 
of it all is the railroad car inspector whose duty it is 
to see that the cars selected to carry these shipments 
are of sufficient capacity, that the floor is free from 
defects which would permit the lading to break through 
or which due to deterioration would not hold the bracing 
necessary to secure the loads, and that the running gear, 
the sills and the superstructure of the car itself are in 
such condition that the car will continue through to 
destination without delay. After a load is placed on 
or in a car, the car inspector must see that it is equally 
distributed so that one truck does not carry in excess 
of one-half of the load weight stencilled on the car and 
that the weight along both sides of the car is about equal 
for the entire length of the load ; that loads placed between 
truck centers do not exceed the weight limitations over 
specified spaces shown in the table published in General 
Rule 4, and that all of the requirements for blocking 
and securing of the loads, as specified under the indi- 
dual figure, are applied. ` 

The rules governing the loading of commodities on 
open-top cars are mandatory. No deviation is permitted 
as the securements shown under the individual figures 
are minimum requirements based on many years of 
exacting studies and experimental shipments. It is, 
however, impossible to provide a specific rule for each 
and every type of lading. Therefore, where no definite 
rule has been provided, the securement’of the load should 
conform as nearly as possible to the best example that 
can be chosen from these rules. 

Loading Rules 1 to 39, inclusive, are issued by the 
Operating-Transportation Division of the Association of 
American Railroads in pamphlet form and govern the 
loading, bracing and blocking of commodities loaded in 
.dosed cars. 

The general rules published in the fore-part of each 
of these pamphlets are mandatory and, much like the 
general rules of the open-top code, cover the placement 
of the lading in the car and the sécurement required 
to prevent displacement in transit. Careful observation 
of these rules is necessary to prevent damage to the ship- 
ments and hazards on the railroads. For example, lading 
may shift sideways in transit, causing derailments, or a 
concentration of weight may subject the floors of the 
Cars to excessive stresses causing them to break and the 
lading to fall through. 


Munitions Loading 


The loading of small arms ammunition, shells of all 
calibers for the Army and Navy, and bombs of various 
sizes, are generally handled in closed cars. The loading 
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of such material, while generally performed by the va- 
rious manufacturers throughout the country, is under 
the direct supervision of the Army Ordnance Depart- 
ments. When the conversion of many pre-war industries 
to the manufacture of these materials was made, the 
task of instructing the various shippers with regard to 
placement and securement of the loads became a problem 
with which many individual railroads were confronted. 
In many cases railroad car inspectors were prohibited 
from entering plants to inspect the loading before cars 
were sealed. However, with the cooperation of the 
various ordnance offices, as well as of the plant produc- 
tion managers, arrangements were made to admit the 
car inspectors to these plants. Assistance and sugges- 
tions were also rendered by the various steel strapping 
and wire companies and little difficulty was experienced 
after standard rules were set up for the loading of these 
materials. Pamphlet No. 27 depicts the methods of block- 
ing and bracing the shipments and specifies the size and 
number of metal straps or wires required to brace these 
shipments properly. These specifications, like those in 
the open-top rules, were adopted only aíter extensive 
study and experiment. 

An outstanding case involved shipments of 500-1Ь. 
bombs for the Pacific coast, I was informed by an 
ordnance office that after 27 carloads of bombs, loaded 
in strict accordance with the rules, had arrived at destina- 
tion in perfect condition, six subsequent shipments ar- 
rived at destination badly disarranged and damaged. 
An inspection was made of several cars being loaded at 
this particular plant and it was found that its stock 
of 114-in. by 0.35-in. high-tension bands, having a load 
strength of 4,000 Ib., had been consumed. The loading 
foreman had substituted 34-in. by .035-in. high-tension 
bands, having a load strength of only 2,500 Ib. They 
did not have' sufficient tensile strength and failed in 
transit. A supply of 14-іп. bands was procured im- 
mediately and no further trouble was experienced at 
this plant. 136 

Before our entry into ће war, to cite another instance. 
of railroad-shipper cooperation, the American railroads 
were called upon to handle many shipments originating 
north of the Canadian border for movement to our 
eastern seaboard for export. Among these shipments 
were thousands of crated motor trucks and tanks loaded 
on flat cars and in gondola cars. These crates were 
placed one on the other to reach the maximum railroad 
clearance height and it was found that the excessive 
weight of the crates in the top tier caused a crushing 
of the boxes loaded on the floor of the car, thereby 
creating a very hazardous condition. Correspondence 
with the shipper would have entailed considerable delay, 
and to expedite the correction of this trouble, repre- 
sentatives of the Loading Rules Committee called on the 
shipper in Canada where they were courteously re- 
ceived and were allowed to inspect loads being prepared 
for shipment. This inspection included the crating de- 
partment where the crates were pre-fabricated before 


.being loaded. A slight alteration in the construction 


of the crate was suggested. However, the shipper in- 
formed the committee that it was not possible to change 
the construction of any part of the crate, but did express 
willingness to go to any reasonable expense to place 
external bracing on the crates after they were loaded on 
the car. The suggestion was adopted and resulted in 
the elimination of further trouble with these shipments. 

Subsequent investigation developed that the crates 
used for these shipments were manufactured in com- 
pliance with specifications furnished by the British Minis- 
try of War and their construction served two purposes. 
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The crates were disassembled after arrival at the battle 
front and the sides, ends, tops and bottoms then were 
reused without alteration for the construction of barracks, 
hangers and ammunition dumps. 


Deterioration of Freight Cars 


The revenue tonnage originating on the lines of the 
Class I railways has materially increased since Pearl 
Harbor. Prior to the order of the Office of Defense 
Transportation that freight cars be loaded to their maxi- 
mum stencilled load-limit capacity, freight cars were 
usually loaded only to the minimum-pay-load tonnage. 
To further emphasize this point, let us consider a 140,- 
000-Ib. capacity gondola car with a stenciled load-limit 
capacity of 158,000 Ib. A few years ago this equipment 
was loaded with an average of 50,000 Ib. of steel. Today 
this same equipment carries an average of 150,000 Ib. 
of steel; usually within a few pounds of the stencilled 
load-limit capacity, which you will note, represents a 300 
per cent increased tonnage per car. Placing this in- 
creased tonnage in a car meant that the height of the 
piles had to be materially increased. With the height 
and the weight of the pile increased by 300 per cent or 
more, the number of metal ties used to hold the piles 
together had to be increased, as experience proved the 
existing bracing and tieing methods were inadequate to 
withstand the side pressure encountered in moving these 
loads across the continent. The shippers of steel prod- 
ucts, while not objecting to strengthening the methods 
then being used, requested proof of the necessitv for 
increased securement for their loads. 

The Association of American Railroads, with the co- 
eperation of one of the western carriers, invited repre- 
sentatives of the American Iron and Steel Institute to 
accompany a sub-committee of the A.A.R. Loading Rules 
Committee to a mid-western interchange for the purpose 
of inspecting all of the loads being handled through 
that interchange. This inspection developed that, while 
some increased securement was necessary, the principal 
cause of disarrangement of the loads was failure on the 
part of the shipper to comply with the provisions of the 
A.A.R. Loading Rules. There was a further failuré on 
the part of the railroads who accepted these loads from 
the shippers to take exceptions to the manner in which 
they were loaded. 

As a result of this investigation the Loading Rules 
Committee revised certain rules which wese found to be 
inadequate due to the increased tonnage being placed in 
the cars. Representatives of the shippers pointed out to 
their loading personnel the need for greater care in 
compliance with the loading rules and the need for the 
increased securements which was being provided. This 
case indicates the close harmony and the spirit of co- 
operation which exists between the shippers and the 
A.A.R. Loading Rules Committee. 

While I have pointed out the necessity for increased 
securement due to the increased height and weight of 
such loads, let us consider, from a car-construction 
standpoint, the increased stress placed upon the hody 
bolsters, the diaphragms, the floor supports, as well as 
the center and side sills of this equipment. 

Although freight cars were constructed originally to 
meet A.A.R. specifications, deterioration has taken place 
with age. A car with corroded body bolsters and center 
sills or brash and decayed flooring cannot reasonably be 
expected to carry the same load as a newly constructed 
car unless certain reinforcements have been provided 
to compensate for the deteriorated conditions. The-car 
owners have been called upon by the Association of 
American Railroads to withdraw such equipment when 
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it is in such deteriorated condition that it is unsuitable 
to carry the maximum tonnage until it has been shopped, 
repaired and suitably reinforced to carry its stencilled 
load-limit capacity. Where the car owner has deter- 
mined that the car is unsuitable to carry the maximum 
load weight, or where the percentages of the stencilled 
load-weight limits, as shown in the table accompanying’ 
General Rule 4 of the A.A.R. Loading Rules, cannot 
be safely carried, the car owner must, by stencilling on 
the car and by publication in the Official Railway Equip- 
ment Register, indicate that the carrying capacity of the 
car has been reduced. ° 

It is the duty of the car inspector, when selecting cars 
for loading, to exercise care and judgment with respect 
to the physical condition of the car, taking into considera- 
tion the weight of the load and the distance which it is 
to travel. Let us consider a shipper who is going to 
load five carloads of heavy materials; two of them des- 
tined to the west coast, two of them to a nearby city, 
and the other one for local delivery. Assume that several 
of these cars have been rebuilt recently and the other 
cars, while free from actual sill or body bolster failures, 
have not been conditioned in the shop for a number of 
years, The car inspector should suggest to the shipper 
that the cars in the best physical condition be the ones 
in which the loads are placed that are destined to the 
west coast, or the longest haul shipments. This plan 
has been followed successfully by many of the larger 
steel shippers. 


Cooperative Efforts Succeed 


The efforts and the cooperation of the various Army 
Ordnance Departments with the Operating-Transporta- 
tion Loading Rules Committee in the preparation of 
adequate rules governing the loading of such com- 
modities in closed cars have meant that the railroads 
have experienced few cases of failure in the handling 
of empty and loaded projectiles, bombs, and other high 
explosive materials which are being transported daily to 
our ports of embarkation. However, neither the Load- 
ing Rules Committee nor the Ordnance Departments can 
always be sure that their instructions are complied with. 
This is the job of the car inspector whose responsibility 
it is to see that in addition to suitable cars being furnished, 
the requirements of the loading rules for placing ma- 
terials in the cars and the bracing of such materials is 
done in strict accordance with these rules. К 

The Loading Rules Committee can determine the mini- 
mum requirements for the loading and bracing of ship- 
ments and publish definite and readily understandable 
rules for the guidance of the shippers and for the rail- 
roads but that is as far as they can go. The successful 
movement of shipments depends on us as railroad men. 
We must. be sure that cars are loaded in strict compliance 
with the rules. 

As railroad men and as officers in the car departments 
of our railroads, it is our responsibility to know that the 
inspectors selected to enforce the loading rules and to 
select the cars on and in which shipments are to be made 
are competent successfully to perform the duties assigned 
to them ; that these inspectors have a thorough knowledge 
of the rules; and that they are sufficiently forceful in the 
performance of their duties to handle their work with 
the loading foremen at the various loading points and 
to do so in а tactful manner. If we do these things “¢ 
will continue to move with dispatch and safety the 
enormous quantity of material which is so urgently needed 
by our Army and our Navy, by our own civilian popu? 
tion, and by our neighbors and our allies throughout the 
world. 
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High-Speed 


Counterbalance Tests 


(Is MARCH, 1944, a report on Counterbalance Tests of 
Locomotives for High-Speed Service was issued by the 
Office of the Mechanical Engineer, Mechanical Division, 
ad Research Engineer, Engineering Division, Association 
oi American Railroads. The report contains over 300 
pages. It presents the results of the study of the Com- 
mittee on Locomotive Counterbalance Standards of the 
Mechanical Division and of the Joint Committee on Rela- 
tins between Track and Equipment of the Mechanical and 
Engneering Divisions, culminating in a series of tests for 
the measurement of the effects of inertia forces on the 
kxomotive and on the track affected by counterbalancing. 
This article is based on that report. It is confined to a 
presentation of the objects of the tests, the test program, 
and the conclusions drawn from the analysis of the test 
data.—EpITOR.] 


Fundamentally, locomotive counterbalancing involves 
the balancing of revolving and reciprocating masses in the 
lcomotive mechanism to prevent undue disturbances of 
the locomotive and without producing conditions which are 
damaging to the track or bridges over which the locomo- 
time must operate. In reviewing the development of loco- 
motive counterbalancing certain phases or questions have 
evidently been of continued interest throughout and it 
may properly be stated that these questions had not defi- 
nitely been settled at the time the tests described in this 
report were undertaken. These are: 

l. The proper relation or limitation of the amount of 
reciprocating weight with respect to the weight of the 
locomotive. А 

2. The amount of reciprocating weight that сап be left 
unbalanced without undue disurbance of the locomotive. 

3. The method of balancing the mainrod, whether 
statically based upon the scale weight of each end or 
dynamically based upon its center of percussion. 

4. The extent to which it is necessary or desirable to 
balance the out-of-plane effect of the revolving weights 
commonly referred to as cross-balance. 

5. The extent to which it is necessary or desirable to 
balance the eccentric cranks and eccentric rods. 

6. The amount of dynamic augment that can be tolerated 
by the track. А 
_ Obviously, these questions have assumed increasing 
mportance as the speed of operation of locomotives has 
Wreased. The present A.A.R. recommendations for 
tunterbalancing as adopted іп 1931 and revised in 1934 
кеге definitely shown to require revision by experiences 
n severa] railways with modern high-speed locomotives 
nt the 46-4 and 4-8-4 types which kinked rails in regular 
‘eration although balanced in accordance with these 
‘commendations. Accordingly, the Mechanical Division 
of the A.A.R. established a Committee on Locomotive 
“ounterbalance Standards to give this matter thorough 
nsideration, and C. H. Buford, vice-president of Opera- 
tons and Maintenance Department, established a Joint 

ommittee on Relation between Track and Equipment. 
“nsisting of representatives from the Mechanical and 
the report develops a complete mathematical analysis 
ты ‘and the „осе эч up by unbalanced rotating and reciprocating 
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Limits of reciprocating un- 
balance determined in terms 
of locomotive weight—Tests 
include a complete study of 
the action of forces set up by 
unbalanced rotating recipro- 
cating weights on the loco- 
motive and track structures 


Engineering Divisions, to afford the necessary coordina- 
tion between the interests of track and equipment on 
this and other matters. 

The first step taken by the Committee on Locomotive 
Counterbalance Standards was to preparé a comprehensive 
analysis of the theory of locomotive counterbalancing. 
This afforded the background and basis for the analytical 
treatments. It was next decided that extensive field 
tests should be made of. various types of locomotives and 
careful consideration was given to the plan of conducting 
these tests. : 


Test Program 


It was decided that the following program should be 
followed for the tests. 

The tests should be conducted on single track so there 
would be no reason to expect the rail to have better sup- 
port under one side of the locomotive than on the other. 
Otherwise, the tests would have to be duplicated, running 
the locomotive in both directions, in order to determine 
the relative impacts on the rail under right and left 
drivers. 

The rail should be 100 Ib. per yd., a comparatively light 
sectien for high-speed main-line use. There should then 
be no question but what rail stresses in heavier rails would 
be less than in the 100-Ib. section. Also, the higher stresses 
in the lighter rail section would afford somewhat more 
accuracy of measurement. i | 

The track should have.tie plates, tie and ballast that 
would afford a standard of rail support comparable with 
average main-line track and be suitable for 100 m.p.h. 
speed. . 

The alignment of the track should be tangent at the 
test section and should have an alignment and grades 
each way from the test section to permit test speeds of 
100 m.p.h. à 

It was decided that four locomotives should be se- 
lected for the tests, one each of the 4-6-2, 4-6-4, 4-8-2, 
and 4-8-4 types. 

The counterbalance condition of each locomotive se- 
lected should be checked and analyzed by the committee 
method to determine the amount of unbalance producing 
dynamic augment, the amount of reciprocating compensa- 
tion and of reciprocating unbalance, and the locomotive 
should be tested with this counterbalancing (the same as 
used on the locomotive prior to the tests) to determine 
its effect on track and its riding qualities. 
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The main driving wheels of the locomotive.should then 
be rebalanced by the committee analysis to provide the 
same effective reciprocating compensation and the tests 
repeated for comparison with the first series. 

In order to determine the maximum permissible un- 
balanced reciprocating weight in terms of the total weight 
of the locomotive in working order, two additional series 
of tests should be run with each locomotive with dií- 
ferent amounts of unbalanced reciprocating weight so 
the complete range of reciprocating compensation within 
feasible limits of operation would be covered. 

Each locomotive should be tested at a speed of 5 m.p.h.. 
at diameter speed, and at high speed—as near 100 m.p.h. 
as possible. In order to secure a good average, five runs 
should be made at each speed working steam, and at 
diameter speed five additional runs should be made 
drifting. 

It was decided that test equipment should be obtained 
to determine the vertical and lateral effects on the track, 
and the vertical, lateral, and longitudinal vibrations of the 
locomotive, the lateral thrusts applied by the driving 
boxes to the frame, and stresses in the main driver 
pedestal jaws. 

Some changes were found necessary or desirable in this 
test program. However, in general, the tests were carried 
out in accordance with the program as outlined. Due to 
the shortage of power as a result of wartime demands, it 
was not possible to make the proposed tests with the 4-8-4 
type of locomotive, but the other three types were 
obtained. . 


Test Equipment 


Past experience had shown that the dynamic vertical 
wheel loadings applied to the track could be well deter- 
mined from measurements of longitudinal strain in the 
base of the rail. For measuring the dynamic lateral forces, 
it was decided to use a modification of a roller-bearing tie- 
plate assembly which had been developed and used 
successfully on the Pennsylvania. 

For determining the effects of counterbalancing on the 
locomotive it was decided to use accelerometers to meas- 
ure the vertical, lateral, and longitudinal vibrations, to 
measure the lateral forces between the driving boxes and 
frame by special weigh-bar mechanism, to measure the 
strains in the main driver pedestals, and to measure the 
strain in the drawbar between the locomotive and the 
tender. During the course of the tests it was decided to 
measure in addition the main-rod thrusts, the steam pres- 
sure in the cylinders, and the variation of the sprung 
weight transmitted to the main driver. 

Careful study was given to the selection of the type of 
equipment that would be most suitable. The electro- 
magnetic type of measuring equipment had received the 
benefit of several years of experience and progressive 
development. It was considered that this type of equip- 
ment had satisfactory characteristics, and in view of this 
background of development and experience and satisfac- 
tory performance would be best suited for test work. 


Accordingly, specifications were prepared covering the 
features that were considered necessary, and the Hathaway 
Instrument Company was engaged to design and construct 
the equipment in accordance with the specifications. This 
equipment consisted of four oscillographs, each capable of 
making 12 simultaneous records ; four control units, each 
of which was operated in conjunction with one oscillo- 
graph, to govern the sensitivity, rectify and filter the out- 
put from the gauges; two electronic-type oscillators for 
providing the necessary 2,000 c.p.s. carrier current for the 
gauges; 72 magnetic strain gauges, and 10 magnetic 
accelerometers. Part of this equipment was used for the 
track measurements and part for the locomotive meas- 
urements. 

The stretch of main track selected was the same as 
used previously in conducting counterbalance tests with 
Chicago & North Western locomotives near Harvard, 
Ill. This track is part of the C. & N. W. short line between 
Harvard and Janesville, Wis. Traffic was favorable {0 
the tests on this line since the railway has two single-track 
main lines between these points and a majority of al 
trains used the other line. The test track was laid witl 
100-Ib. rail, had good surface, line and tie condition. 

A summary of the operation of the three test locomo 
tives while making test runs is shown in the table. 

Effect of Counterbalancing on the Locomotive 

ACCELERATION OF THE LOCOMOTIVE FRAME 


The locomotive frame and the superstructure support 
thereon represent a spring-borne mass which is subjected 
to disturbing forces from the driving mechanism and als 
from irregularities in the line and surface of the track 
Measured rates of acceleration of this spring-borne mast 
indicate the amounts and directions of these disturbing 
forces. By obtaining a mean acceleration curve through 
out a driver revolution for a number of wheel revolution: 
and runs, the disturbing forces from track irregularitie 
are averaged out and an indication is afforded of the ex 
tent of the disturbing forces due to the driving mechanist 
alone. ^ 

The effect of the amount of reciprocating unbalance ot 
the accelerations of the spring-borne mass of the locomo 
tive is shown in Figs. 1 and 2. In these figures, th 
maximum range of measured lateral and vertical accelera 
tions is plotted with respect to the amount of unbalance 
reciprocating weight. | 

The front lateral accelerations, shown in the upper por 
tion of Fig. 1, are of moderate magnitude and not greatl) 
different for all three locomotives. In general, there is: 
small increase in the magnitude of the front lateral accele 
ration as the reciprocating unbalance increases. . 

The rear lateral accelerations show a slight increase 11 
magnitude as the reciprocating unbalance is increased fo! 
the Santa Fe system locomotive only. Of most significance 
however, were the high magnitudes of rear lateral accelera 
tions for the Soo Line locomotive, irrespective of recip 
rocating unbalance. This was attributed to the low latera 


A Summary of the Operation of Three Locomotives in the Counterbalance Tests 


Total 
weight 
Diameter of engine 
Type of in-work- 
Loco. of drivers, ing order, 
Road No. loco. Fuel in. ; 
Illinois Central .... 2400 4-8-2 Coal (stoker) 734% 362,500 


Minneapolis, St. Paul 

& Sault Ste. Marie 729 4-6-2 Coal (hand) 75 271,100 
Atchison, Topeka & * 

Santa Fe ....... 3457 4-6-4 Oil 79 352,600 


Totals douces Loc ааа cat eevee ka . 
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Weight of 
Weight reciprocating 
of recip- parts, per Range 


rocating ton of о о. No. No. Ton- Test 
parts on engine outside of of of nage train 

one side weight, tempera- test tests cars of тоё 
Ib. Ib. ture, deg. F. series run in train train mn 

1,946 10.7 30-84 4 171 5 265 1,88 
1,737 12.8 54-92 6 176 3 234 M9 
1,896 10.7 57-95 ' 6 148 5 374 2.073 
Tm 16 495 6,327 
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resistance of the trailer truck which varied from 6 per 
cent initial to 17 per cent of the weight on the trailer 
wheels. It is quite evident that other characteristics of 
locomotive design had far more influence on the rear 
lateral accelerations than the amount of reciprocating 
unbalance. 

The measured lateral accelerations for each locomo- 
tive and each test series showed a definite relation with 
the calculated nosing couple due to the unbalanced recip- 
mating weight. This nosing couple is only moderately 
affected by a relatively large change in the amount of 
teiprocdting unbalance. Furthermore, the engine and 
trailer trucks may be designed to confine the lateral 
accelerations within moderate magnitudes even with no 
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В. Lateral accelerations of the locomotive frame — A comparison 
J the mean maximum for the three test locomotives operating at 


high speed 


reciprocating compensation. It is, therefore, evident that 
ing the proper amount of reciprocating com- 
jensation for a locomotive, compensation for the nosing 
movement is of secondary importance. 
ane front vertical accelerations in the upper portion 
of Fig..2 show a definite trend toward higher accelera- 
tions with increasing reciprocating unbalance, except for 
the Soo Line locomotive. The rates of acceleration are 
not greatly different for these locomotives and may be 
considered moderate. In the lower portion of this figure 
showing rear vertical accelerations, the curve for the Soo 
Line locomotive has been omitted due to the sensitivity 
of the accelerometer varying during the test. There was 
avery considerable increase in the rear vertical accelera- 
tions of the Santa Fe locomotive for Series 4 and 5 to 
magnitudes that are excessively high. The rear vertical 
accelerations appear to have a definite relation to the 
drawbar buffing force and it seems quite probable that 
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these high magnitudes for Series 4 and 5 may be primarily 
influenced by the drawbar and buffer characteristics. 

The fore-and-aft accelerations were measured for Series 
3 and 4 with the Illinois Central locomotive and for 
Series 2 to 6, inclusive, with the Soo Line locomotive. 
The measured accelerations corresponded closely with the 
calculated values based upon the mass of the locomotive 
and the fore-and-aft shaking force. The measured fore- 
and-aft accelerations increased with the amount of recip- 
rocating unbalance but were of moderate magnitude. 

It seems evident from the test measurements that the 
fore-and-aft disturbing force, because of its direct effect 
on the fore-and-aft accelerations and indirect effect on 
the vertical accelerations, should receive primary con- 
sideration in the arrangement of the counterbalancing. 


MAIN DRIVER PEDESTAL STRESSES 


In Fig. 3 the maximum range of main driver pedestal 
stress for each test series measured at high speed is 
plotted for each of the test locomotives with respect to 
the amount of reciprocating unbalance. In 16 test series 
with the three locomotives the highest pedestal stress for 
the locomotive was measured in the left rear pedestal, ex- 
cept in the sixth test series with the Soo Line locomotive. 

For all locomotives it was found that simultaneous peak 
stress values occurred in diagonally opposite pedestals, 
indicating a twisting of the main driving axle in the hori- 
zontal plane and these peak values corresponded closely 
with the pin position for the maximum calculated nosing 
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curves refer to test series 


Fig. 2—Vertical accelerations of the locomotive frame — Comparison 
of the mean maximum for [A three test locomotives operating at 
igh speed 
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couple due to the inertia of the reciprocating weight. 
The maximum pedestal stresses in the high-speed runs for 
each test locomotive varied moderately during the sev- 
eral test series, but were no larger than the stresses 
measured at low speeds when the locomotive was accel- 
erating. 

It is apparent that main driver pedestal stresses are 
influenced by conditions other than the amount of recip- 
rocating unbalance and piston thrust, such as clearances 
between the driving-box shoes and wedges and rod bush- 
ings clearances on the crank pins. In these tests, stresses 
measured in the main driver pedestals in high-speed 
operation for all locomotives were not excessive, regard- 
less of counterbalancing. 


LATERAL FORCES ох THE LOCOMOTIVE FRAME 


For the tests with the Illinois Central locomotive only, 
the lateral forces exerted by the driving wheels on the 
frame were measured with specially designed weigh bars. 
No definite relation was shown between these forces and 
the amount of reciprocating unbalance, and these meas- 
urements were not made for the other two locomotives. 


VARIATION OF SPRUNG LOAD ON MAIN DRIVERS 


The variation in sprung load on the main drivers 
showed two principal characteristics. First, a cyclical 
change occurred during each wheel revolution, the sprung 
load being decreased as the dynamic augment increased, 
and vice versa. Apparently, an increase in dynamic aug- 
ment increased the wheel depression on the elastic track 
structure, tending to release a part of the spring flexure 
and reaction. Second, a cyclical transfer of sprung load 
occurred over a period of four to five driver revolutions, 
between the right and left main drivers, reflecting a roll 
of the locomotive superstructure on the springs. This roll 
appeared to be primarily influenced by track surface and 
alignment. 

The change in sprung load partially explains the scatter 
in the measured rail stresses between successive runs, but 
has little significance in determining the proper amount 
of reciprocating compensation. 


DRAWBAR PULL 


The variation of the drawbar pull throughout the driver 
revolution showed interesting changes between the dif- 
ferent test series. It is significant to note that the maxi- 
mum measured drawbar pull lagged the maximum calcu- 
lated forward force. For the Soo Line locomotive tests, 
the maximum drawbar pull did not increase as the recip- 
rocating unbalance was increased. For the Santa Fe 
engine tests, the maximum drawbar pull showed some- 
what more than a proportionate increase as the recip- 
rocating unbalance was increased, corresponding approxi- 
mately in amount with the calculated forward force. 
The variation in drawbar pull is quite large during a 
driving-wheel revolution. The measurements indicate 
that an increase in reciprocating unbalance increases the 
magnitude of this variation, but that this increase can be 
offset to a large extent by the design of the buffer be- 
tween the locomotive and tender and also the draft gear 
on the tender. Therefore, the amount of reciprocating 
unbalance need have little influence on the shuttling of 
the train. 


AMOUNT OF RECIPROCATING UNBALANCE 


A primary purpose of the tests was to determine the 
proper amount of reciprocating compensation, and the 
various test series with the three locomotives included 
reciprocating compensation within a range of 56 per cent 
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to 0. Since the extent of the disturbance of the locom 
tive depends upon its mass and the amount and frequen 
of the disturbing forces, a good yardstick to use is tl 
amount of reciprocating unbalance per side per ton | 
locomotive weight in working order. The tests covere 
a range of reciprocating unbalance from 4.6 to 1281 
per ton of locomotive weight. 

The various test measurements with these three loc 
motives show that the disturbing effects upon the low 
motive of the reciprocating unbalance were modera 
when the reciprocating unbalance did not exceed 8 1 
per ton. In the judgment of the cab observers, litt 
difference could be detected in the riding qualities К 
this or a less amount of reciprocating unbalance. 

For the test series having larger amounts of recipr 
cating unbalance, the test measurements show high 
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Fig. 3—Stresses measured in the main driver pedestals — Comparis 
of mean maximum range for het three test locomotives operating · 
igh speed 


disturbing effects particularly for the Santa Fe locom 
tive for which locomotive the rear vertical acceleration 
were excessively high with 9.1 and 10.9 Ib. per ton ‹ 
reciprocating unbalance. In the judgment of the cà 
„observers the Illinois Central locomotive was rough wit 
a reciprocating unbalance of 10.4 Ib. per ton; the So 
Line locomotive somewhat rough with 8.8 lb. per tor 
rough with 9.9 lb. per ton, and unsatisfactory with 12: 
lb. per ton; the Santa Fe System locomotive rough wit 
9.1 Ib. per ton and unsatisfactory with 10.9 Ib. per ton. 


Effect of Counterbalancing on the Track 


VERTICAL Forces EXERTED UPON THE TRACK 


The vertical forces exerted upon the track at high spee 
are influenced by the revolving unbalance, vertical com 
ponent of the main-rod thrust sprung and unsprung 


| Engines 
Rallway Moohanical Бйр, 


load, and various impact effects not related to the counter- 
ing. The amount of the vertical force is indicated 
by the longitudinal bending stress along the center line 
of the base of the rail. By plotting the measured stresses 
for a number of test runs, the mean value of these stresses 
may properly be considered to average out the impact 
effects not related to counterbalancing and provide a 
basis for studying the effects of counterbalancing alone. 
The measurements for all test locomotives show. a 
remarkably close agreement in general with the calcu- 
lated values. It is believed, therefore, that the theory for 
calculating the resultant disturbing forces may be used 
with full confidence. | 
The measured rail stresses obtained in the tests with 
the various amounts of revolving unbalance in the driving 
wheels show a definite reduction in the dynamic augment 
effect as the reolving unbalance is reduced. For very low 
amounts of revolving unbalance, the dynamic augment 
effect is entirely negligible. As the revolving unbalance 
is increased, the dynamic augment effect becomes more 
and more pronounced until a very decided vertical oscilla- 
ton of the driving wheel is produced. 


LATERAL FORCES ON THE TRACK 


The lateral forces on the track were determined by 
means of special roller-bearing tie plates. For all test 
locomotives, there was little relation shown between the 
lateral forces and the amount of reciprocating unbalance. 
The main driver alone showed a well-defined relation of 
lateral force to pin position. This lateral force is closely 
related to simultaneous values of the vertical component 
of the thrust in both main rods and the couple produced. 
by these components tending to rotate the main axle in a 
vertical transverse plane. The lateral forces on the track 
as well as the lateral accelerations of the locomotive are 
evidently a minor consideration in determining the best 
counterbalancing of the locomotive. 

The leading and trailing wheels of all three locomotives 
showed a quite definite general tendency to bear to the 
left. : 


DISTRIBUTION OF RECIPROCATING COMPENSATION : 


The measured rail stresses indicating the vertical forces 
exerted upon the track are helpful in determining how 
best to distribute the reciprocating compensation among 
. the driving wheels. As the overbalance is decreased, the 
measured rail stresses show an increase in the amount of 
satter. Apparently, the periodic disturbing force from 
the overbalance tends to break up random impacts not 
' associated with counterbalancing. In the tests there was 
found to be little advantage in placing less than 100 1b. 
overbalance in any driving wheel. As the overbalance is 
increased over this amount, the dynamic augment effect 
is increased, but was not judged to be excessive up to an 
overbalance of 200 Ib. 

The main driving wheel is subject to the two-cycle 
per revolution vertical component of the main-rod thrust 
in addition to the one-cycle per revolution variation due 
to the overbalance. The effect of this is definitely shown 
in the measured rail stresses. From the standpoint of 
rail stresses, the tests indicated that it might be advisable 
to place 50 Ib. less overbalance in the main driving 
тер than in the coupled wheels to compensate for this 
elect. 


Balancing for the out-of-plane or nosing effect of the 
reciprocating weight does not appear desirable. The tests 
have shown that this has little effect on the lateral acceler- 
ations of the locomotive. The vertical component of the 
main-rod thrust has a two-cycle per revolution variation 
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and it is impossible to balance either it or its out-of-plane 
effect with a balance weight or weights in the driving 
wheel. Consequently, balancing the out-of-plane effect of 
the reciprocating weight would be at the expense of the 
more important fore-and-aft balancing for a given limita- 
tion on the overbalance. 


METHOD oF BALANCING 


The close agreement of the measured rail stresses with 
those calculated from the vertical forces determined by 
analytical treatment serves to verify the accuracy of this 
treatment. The calculations for the balancing of the main 
drivers, therefore, should be carried out on that basis. 

In balancing the coupled drivers, the only advantage 
in balancing for the out-of-plane effect of the revolving 
weights would be to previde more balancing to oppose 
the nosing effect of the reciprocating weight. Since the 
tests have shown this to be of relative unimportance, there 
is no advantage in going to this refinement for balancing 
the front and rear drivers. For the 4-8-2 type locomotive 
tested there would be some advantage in balancing the 
intermediate drivers for the out-of-plane effect if it is 
greater than 25 per cent of the desired reciprocating 
compensation. This will tend to keep the dynamic aug- 
ment effects from each wheel on one side of the locomo- 
tive in unison, which is somewhat beneficial from the 
standpoint of rail stresses. : С 

Regardless of the method of balancing used, the re- 
sultant revolving unbalance should be determined for each 
wheel by the committee method. 


Conclusions 
METHOD oF BALANCING 


High-speed operation of both passenger and freight 
locomotives requires further refinements in the counter- 
balancing of locomotives than has been the general prac- 
tice in the past. The refinements considered necessary 
are: 

a—Determine the rotating equivalent of the main rod 
by the pendulum or center-of-percussion method and bal- 
ances this weight on the main pin instead of the full back- 
end scale weight of the main rod. е 

b—Consider the center of gravity of the eccentric crank 
to determine its dynamic component forces acting parallel 
and perpendicular to the crank-pin diameter. 

c—Take into account the eccentric-rod equivalent act- 
ing at the small end of the eccentric crank. 

d—Transfer the revolving weights into two equivalent 
revolving unbalance components—one parallel with and 
the other 90 deg. to the crank-pin diameter in the counter- 
weight plane of both right and left main drivers. 

e—Provide sufficient counterweight in both right and 
left main drivers to offset exactly these components and 
add the desired amount of reciprocating compensation 
in each wheel. : 


AMOUNT OF RECIPROCATING COMPENSATION 


The test results have definitely shown that within the 
limits of 56 per cent to zero reciprocating compensation, 
that is, from 4.6 to 12.8 lb. per ton reciprocating un- 
balance, the disturbing effects on the locomotive are 
somewhat increased as the reciprocating compensation is 
reduced. These disturbing effects were judged to be 
undesirably high when the reciprocating unbalance was 
more than 8 lb. per side per ton of total locomotive weight 
in working order. 

The test results have also shown that an overbalance 
of 100 Ib. per wheel for all drivers shows a very low 
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dynamic augment effect on the track and little advantage 
of a smaller unbalance is indicated. The dynamic aug- 
ment effect increases as the overbalance is increased, but 
was not judged to be excessively high up to 200 Ib. over- 
balance per wheel. Beyond 200 Ib. the dynamic augment 
effect on the track became undesirably high. 

Because of the added disturbing effect of the vertical 
component of the main-rod thrust, some advantage may 
be obtained by placing 50 Ib. less overbalance in the main 
driving wheels than in the coupled wheels. 

By the use of lightweight reciprocating parts in ‘the 
construction of new locomotives or modification of exist- 
ing locomotives, it will be possible to stay well within 
both of these limits and provide a balancing which will 
give very favorable effects on both locomotive and track, 
in so far as the disturbing forces from the reciprocating 
weight and dynamic augment are concerned, up to operat- 
ing speeds equal to 1.5 times diameter speed. For loco- 
motives having small diameter driving wheels, the use of 
lightweight side and main rods, in addition, may make 
it possible to provide the desired balancing of the main 
drivers. 


Related Matters 


The tests have definitely indicated that the characteris- 
tics of the engine and particularly the trailing trucks and 
of the drawbar and buffer between the locomotive and 
tender have a very important influence on the riding 
qualities and vertical and lateral accelerations of the 
locomotive at high speed. 


Baldwin-Westinghouse 
4,000-Hp. Road Diesel 


(Continued from page 191) 


from the engine bed plate and the armature is connected 
directly to the crankshaft. The armature shaft has one 
self-aligning roller bearing. A multiple Vee pulley on an 
extension of the armature shaft drives the auxiliary 
generator-exciter set which is mounted on the main 
generator frame. A starting field on the main generator 
permits starting the engine from the battery. 

The four Westinghouse 370-B traction motors are nose 
suspended and geared to the outer axles in each truck. 
The gear ratio is 21:58 and the maximum speed 90 
m.p.h. The motors are force-ventilated, the air being 
supplied by separate fans blowing air through the center- 
pin and truck frame. Class B insulation is used on both 
motors and generators. 

The auxiliary generator of. the generator-exciter set 
supplies power for charging the 56-cell storage battery. 
and the control and lighting circuits. A voltage regu- 
lator holds a constant voltage on the auxiliary generator 
at all engine speeds. The exciter is of the differential 
type and furnishes power for exciting the fields of the 
main generator. It serves properly to load the engine 
in conjunction with the engine control load regulator. 
It is also wound with Class B insulation. The control is 
electro-pneumatic and provides for two steps of field 
shunting. Transition from full field to shunted field is 
automatic. The governor operator is of the pneumatic 
type, a movement of the throttle handle resulting in a 
corresponding movement of the governor operators on 
each of the two engines. Loss of lubricating or fuel oil 
will automatically shut down an engine. 

The unit switches connecting the generators and trac- 
tion motors are of the electro-pneumatic type and are 
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Partial List of Material and Equipment on the 
Baldwin-Westinghouse 4,000-hp. Diesel- 
Electric Locomotive 


Power Plant: 
Fuel injection system ........ 


Lube oil filter 
Engine governor 


Bendix Aviation Со: Scintilla Mag. 
neto Div., Sidney, "OY 

Puralator Products, Inc., Newark N.J. 

Woodward Governor cos ockford, lil. 

раан Conn, 


Pickering Governor Co 


Air filters _............,.... oed Battery Co., " Acoustics Div., 
icago 
Mufflers  ... oou Maxim Silencer Co., Hartford, Conn. 
Radiator shutter control .... Minneapolis- Hone: rell Regulator Co., 
Minneapolis 8, Minn. 
Dayton Rubber Mfg., Dayton 1, Ohio 


X belt 1 gma 
Radiators . e A 


à Modine Mfg. Сод Racine, Wis. 
Air compressors 


Gardner-Denver Co. o> Quincy, ш. 
Westinghouse Air take Company, 
Wilmerding, Pa. 


Radiator fans . Buffalo Forge co Buffalo 4, N. x 


Cab windows . Hunter Sash Co., Inc., Flushing, N СҮ? 
Defroster fans : | Diehl Mfg. Co., erville, М. } 
Sanders ...................... The Prime Manufacturing Co.. 


Milwaukee 4, 


Wis. 
Headlight, classification lamps The Eyle: -National Company, Chicago $1, 


Air horn; brake equipment; 


intercooler АСЕК Westinghouse ME Brake Company, 
Wilmerding, 
Operating compartment seats ... Heywood-W. field Co., Gardner, Mass. 
Speed indicator .. . ones-Motrola Sales Co., „Stamford Conn. 
estibule curtain . be. ams & Westlake Elkhart, 
Pipe covering; жлпаруобап. Johns-Manville Sales Corp., New York 
Couplers ............ uckeye Steel Castings б, Columbus, 
Draft gear .. W. H. Miner, Inc., Chicago 


Steam generator 
Steam-heat connectors 
Roller bearings 


Truck wheels; truck-axles 


Vapor Car Heating Co., Chicago 4. 
Barco Masries Phil о., Chicago 40. 
SKF Industries, Philadel pcd Pa. 
Timken Roller Bearing бо. Canton, 
Standard Steel Works, Division of ы 
Baldwin Locomotive Works, Philadel- 


phia. Pa. 
Trucks General Steel Castings Corp., Eddystone, 


UEM Ж 
American Brake Div., Westinghouse Air 

Brake C pmpany, Swissvale, Pa. 

National Вга Co., New York. 


Truck brake equipment 


Hand brake equipment 


equipped with blow-out coils and arc chutes. The 
reversers are also electro-pneumatic and magnetic type 
contactors are used for the field circuits. Wheel slip 
relays automatically reduce power when wheels slip and 
give an audible indication in the operating cab. 


Trucks, Draft Gear and Miscellaneous Equipment 


These locomotives are carried on General Steel Cast- 
ings Company’s six-wheel pedestal type trucks having 
one-piece frame construction, side equalizers, coil springs 
and with the swing bolsters carried by elliptic springs 
at the four corners of the bolster. The front and rear 
axles of each truck are the driving axles, the center axle 
being an idler. Motor ventilation is through the center 
pin. The brakes are of the clasp type with flanged brake 
shoes. The brake cylinders are located on the truck 
frame. The axles are mounted in roller bearings. The 
truck wheels are 40 in. in diameter. 

The operating brake equipment is Westinghouse Air 
Brake Company's Schedule 24-RI. with pedestal brake 
stand and self-lapping brake valve. Automatic and 
straight air brakes apply on all wheels with train line 
connections at both ends of each locomotive unit. A 
hand brake is connected to one truck, with the operating 
lever in the engine compartment. Air is supplied by a 
two-stage compressor at each power plant having a dis- 
placement of 115 cu. ft. at 625 r.p.m. and 46 cu. ft. at the 
idling speed of 250 r.p.m. Three reservoirs having a 
total capacity of 44.530 cu. in. are suspended from the 
underframe. 

Friction draft gear is applied to both ends T the loco- 
motive. 

Train heat is supplied by a Vapor-Clarkson steam 
generator having a capacity of 2,500 Ib. per hr. This 
unit is self contained, with automatic controls and neces- 


sary gauges. 
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Testing Modern Trucks for 


High-Speed Freight Service’ 


Tue need: for freight-car trucks that would deliver safe, 
easy-riding service under modern operating conditions 
was brought out very forcibly in the series of high speed 
tests made by the Association of American Railroads in 
1939 on the Pennsylvania Railroad between Altoona, Pa., 
and Lockhaven. The results of these tests, in general, 
indicated the need for further development to achieve 
satisfactory trucks for freight service at speeds over 
sixty m. p.h. - : 

The American Steel Foundries has long been active in 
the development of freight car trucks, and much of today’s 
excellence in the quality, strength, endurance, and econ- 
omy of modern cast-steel side frames and truck bolsters 
is due to this development activity over the past forty 
years or more. That work aided in making possible the 
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further development in modern trucks by minimizing the 
truck designers’ concern over details of side-frame or 
bolster design. Thus we have been able to concentrate 
on the later and broader problem of providing safe, 
easy riding. 

In our approach to the development of freight-car 
trucks for modern service, which is high-speed service, 
we feel that there are five basic requirements for such 
trucks: Safety, easy riding, low first cost, low mainte- 
nance, and light weight. 

_Safety needs little elaboration. Any truck today must 
be safe from the standpoint of structural strength and 
from the standpoint of truck operation or behavior for 
speeds up to 100 m. p. h. under any load which it may 
be expected to carry. Only careful testing, corroborated 
by actual service, can determine safety. 

Easy riding does not necessarily mean riding qualities 
that compare with passenger equipment. It does mean 
the elimination of harsh, sharp shocks and the reduction 
of other impacts to the point where freight lading will not 
suffer damage due to truck action. There are two design 


* А paper presented before the Eastern Car Foreman's Association in 
New York on February 9, 1945. Ў 
f Vice-president engineering, American Steel Foundries, Chicago. 
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Service testing provides the 
data needed in designing of 
improved freight-car trucks— 
Truck designs a compromise be- 
tween various non-controllable 
cost and engineering factors 


factors requisite for easy riding—long travel springs and 
proper control of spring action. 

Low first cost is an objective for any product, and here 
it assumes importance because the freight car is a revenue- 
producing unit and there are limits, arbitrarily established, 
upon its earning capacity in the form of freight rates. Ob- 
viously, therefore, there are limits upon its initial cost. 

Low maintenance is essengial in freight trucks for 
obvious reasons. They cannot be periodically maintained 
by the same crews at fixed points, they must be easily 
inspected and handled through repair points, they must 
be inexpensive to maintain, and they must be sturdy; 
so, all of these, and many other lesser reasons, demand 
simplicity. 

Light weight is required to maintain an economical 
ratio between dead-load and revenue load in freight-carry- 


Floor windows are located in each corner of the car for observing 
truck action 
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ing equipment. Modern train service makes this increas- 
ingly important. 

With these fundamental requirements in mind, we 
established an objective for a continuation of our testing 
and development—to develop a freight-car truck meeting 
fully all of the five fundamental requirements but within 
the general ‘price and weight range of the ordinary con- 
ventional freight car truck. 

To do this required design, production and testing ex- 
perience and. in addition, road testing equipment and 
facilities. We had the experience background ; so, follow- 
ing the A. A. R. 1939 tests, we followed the A. A. R. 
suggestion and acquired the equipment we lacked for 
this purpose. 


Equipment on Test Cars 


We purchased two А. A.*R. standard 50-ton box cars 
and equipped them as a service laboratory for testing 
trucks at any speed or load or under any conditions under 


which freight cars might be expected to operate. The 
instrumentation of these cars is as complete as we could 
make it, and we are still constantly improving it. Dupli- 
cate sets of two types of accelerometers are mounted at 
each end of each car on rigid plate supports anchored 
directly to the body bolsters. This eliminates any errors 
or variables due to floor conditions and affords an accu- 
rate determination of the relative performance of the 
trucks themselves under both cars. One set of accel- 
erometers measures vertical impacts only, normally in 
terms of .25G, .50G, .75G, and 1.25G, and the other meas- 
ures vertical, lateral and longitudinal impacts or accelera- 
tions and charts them graphically without differentiation 
as to numerical value. The accelerometer readings are 
charted continuously. 

Truck spring deflection is measured continuously on 
one truck on each car and is charted. Deflections are 
recorded for both groups simultaneously, indicating the 
effect of roll, rail joints, etc: Speeds are charted by a 
recording speedometer and are also shown continuously 
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by indicating speedometers located in each car. All sig- 
nificant points along the course of the test are simul- 
taneously recorded on all of the charts, of which there are 
thirteen operating during test runs, by an observer who 
operates a coding switch which makes possible accurate 
point-by-point comparison of all chart records. To 
supplement the instrument determinations, close observa- 
tion of truck action is made possible by four large 
windows in the floor of each car over the trucks. Flood- 
lighting equipment permits night or day testing. 

One interesting feature of the test equipment is the 
method of lading. For lading we utilize cast-iron blocks 
weighing about two tons each and, by the use of hoists and 
a monorail system, the two cars can be loaded or unloaded 
completely in about four hours with four men. This 
greatly facilitates testing and also enables us to duplicate 
loads and distribution of load exactly in any desired 
combinations. Normally, testing with a light car and 
again with the full rail load gives sufficient data to eval- 
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uate truck performance, although frequently tests are also 
made at intermediate loads. 


Test Runs 


We were fortunate in being able to start our perform- 
ance and development testing with the same ideal test 
train consist that was used in the A. A. R. 1939 tests. 
We also used the same design of datum truck on the base 
car ; so, our work really was a continuation of the A. A. R. 
tests. First testing on the Chicago, Milwaukee, St. Pau! 
& Pacific between Milwaukee and Portage, Wisconsin, 
91 miles, from August through November, 1940, 56 test 
runs totaling 9,630 miles, at various speeds, the maximum 
being 96 m. p. h., were made. With the same special 
test-train on the Missouri Pacific from Little Rock to 
Bald Knob, Ark., 50 miles, 72 test runs, totaling 7,200 
miles, were made, some at customary freight speeds with 
maximum rail loads but again principally at higher speeds 
with a maximum of 86 m. p. h. А 

While the special test train is the ideal method of road 
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testing, it is not always possible to use it; so, if develop- 
ment is to continue, it is necessary to make use of regular 
freight or passenger runs. Since the summer of 1941, 
the facilities of the railroads have been so busy that special 
test trains have been out of the question, but some test 
work has been done from time to time. 

A series of 53 test trips between Chicago and Elkhart. 
Ind., on the New York Central were made from June 
through October, 1942, in regularly scheduled freight 
trains with the cars attached just ahead of the caboose. 
Speed was limited to a maximum of 60 m. p. h. This 
series added another 8,500 miles of development. During 
the spring of 1943 and in the spring and fall of 1944, our 
service laboratory cars were utilized by two western 
railroads for three series of truck observation tests. 
These were made in regularly scheduled freight runs 
and.in express and mail trains. In these latter series a 
maximum of 102 m. p. h. was reached, and the trains 
consistently operated over some parts of the run at sus- 
tained speeds around 85 m. p. h. Twenty-six of these 
high-speed round trips were run, totaling approximately 
12000 miles, and 16 of the freight trips, totaling 4,000 
miles, were made. 

During the summer of 1944 the service laboratory cars 
were used for performance testing and demonstration 
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between St. Paul, Minn., and Duluth, 160 miles, where 
24 round trips in regular passenger trains and 10 freight 
trips were made, totaling another 10,500 miles. In the 
passenger trips the cars were coupled directly behind a 
Diesel locomotive and in the freight trains at the rear 
just ahead of the caboose. 

This testing in a wide variety of services and under 
widely differing conditions for a total of over 50,000 
closely observed and thoroughly charted miles, coupled 
with previous service and laboratory testing, has given 
us data and broad experience that could not possibly have 
been obtained in any other way. Our truck testing and 
allied developmental and research activity has cost the 
American Steel Foundries over $500,000, and our man- 
agement thinks it is money well spent. 


Coil Springs Most Satisfactory 


The modern freight car truck problem is no longer one . 


of just side frame and bolster design, but now embraces 
a wider field, the major factor being that of providing 
a satisfactory spring-suspension system to afford easy 
riding under a wide variation in load and speed require- 
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ments. This involves all of the elements of the truck. 
We have long manufactured side frames, bolsters, snub- 
bers, brake beams, and all types of railroad and com- 
mercial springs and the data accumulated in the con- 
tinuous study of these various truck elements have been 
most beneficial in the present development work. 

The spring-suspension system of a freight-car truck 
must have adequate capacity to carry the maximum per- 
missible rail load, but it must also provide a satisfactory 
soft ride under light car or minimum load conditions. 
How difficult this task is can be appreciated when it is 
realized that each spring group of a 50-ton box car must 
carry from about 7,800 Ib. for an empty car to a maxi- 
mum of 40,000 Ib. for a fully loaded car. Under these 
circumstances the riding qualities of a freight car at any 
particular load are necessarily a compromise. 

Since the two principal factors in easy riding are 
long-travel springs and proper control of spring action, 
the combination of these constitutes the basic elements 
of the spring-suspension system. The A. A. R. tests and 
those we have made have established clearly that easy 
riding requires long-travel springs, properly controlled. 
They also established that no snubbing means with 
A. A. R. springs, with their short travel, can make them 
suitable for operation in modern speed ranges; but con- 
struction and operating dimensional restrictions establish 
limits beyond which it is not practical to go in freight-car 
truck spring travel. Without detailing all of the limiting 
factors, we believe that about 3-34 inch is the maximum 
total spring travel that can practically be employed. 

Along with long total travel, a further requisite for 
modern speeds is adequate, reserve spring travel. This 
is the term applied to the amount of spring travel that 
remains after the car is loaded to its maximum rail load, 
and is important in the higher-speed ranges to cushion 
dynamic shocks. This is a characteristic of a modern 
freight-car truck; the reserve is now measured in the 
form of reserve spring travel rather than in its old form 
of reserve spring capacity. 

The type of springs to be used for the modern truck 
is pretty nearly determined: when the elements of weight 
and cost are taken into consideration. Nothing has been 
found more satisfactory for railway springs than the 
coil springs. That is being demonstrated in the new 
passenger-car trucks which are now built with practically 
100 per cent coil springs. But, coil springs have a serious - 
shortcoming which is technically known as resonance. 
This is the repeated bounce that takes place when a coil 
spring is subjected to an impact and which can be built 
up to violence if the impacts are repeated at the same 
intervals as the natural period of the spring. This takes 
place at what we call the critical speeds of particular 
spring groups. But, resonance, either at critical speeds 
or under the dynamic impulses at high speeds, can be 
controlled by introducing retardation or energy absorp- 
tion into the spring suspension system. In passenger 
trucks this is done by hydraulic shock absorbers as a rule, 
and in freight car trucks we feel that mechanical friction 
offers the simplest and most economical method of control 
and have, therefore, incorporated it in our own truck 
development. 

Over 50,000 carefully observed miles of performance 
testing have been run by the American Steel Foundries 
and some forty years of production, design and develop- 
ment experience have been accumulated. Combining these, 
we have evolved a modern freight car truck which we 
have designated the Ride Control Truck (A-3) which has 
demonstrated in test and in increasing numbers in active 
service its all-around suitability for all modern freight 
car services at any required load or speed. > 
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EDITORIALS 


A War By-Product 


It is evident that the years immediately following the 
close of World War II will be a period of great activity 
in the development of railway motive power. If there 
were no other indications of this, it might be expected 
on the basis of the experience following World War I. 
Within the ten years after the end of that conflict ap- 
peared such innovations as the three-cylinder locomotive, 
the large firebox, the Type E superheater, and water- 
tube fireboxes of several designs. The application of 
roller bearings to locomotives also began during that 
period. 

But that is by no means the only evidence of what 
may be expected after the close of the present war. 
Right now, in the midst of the war, a number of im- 
portant developments in motive power are already 
undergoing service trials. Some of these, of course, 
were started before the war began, but other projects 
have been announced the engineering development of 
which is under way and the actual physical development 
of which will no doubt be started as soon as the nation’s 
war job is completed. These involve completely new 
forms of motive power, including several applications 
of the steam turbine, with both mechanical and elec- 
trical transmission, and the gas turbine. 

Little is being said concerning innovations in con- 
struction and machinery details, but many will be dis- 
closed as the opportunity for their full exploitation 
presents itself. One innovation of this kind which will 
influence the future of the steam locomotive is the all- 
welded boiler which has already passed its period of 
experimental set vice with flying colors. 


Lighting in 
Enginehouses 


Just a few days ago, the author of this commentary was 
inspecting one of the most recently relighted engine- 
houses in the company. of the designer of the installa- 
tion. The open-type porcelain-enameled reflectors and 
the lamps were blackened to the point that they gave 
only a fraction of their initial output and the designer, 
having in mind some excellent lighting facilities he 
had installed at other places, said with an air of resig- 
nation, "You just can't light an enginehouse." 
Judging by the great majority of installations (par- 
ticularly in their present condition) the statement is 
completely accurate. A system such as that men- 
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tioned above looks nice when it is first put in and docs 
a reasonably good job of lighting, but the first time 
someone spots a locomotive with the stack not under 
the jack, the lighting system suffers about a fifty per cent 
deterioration, and from then on it gets worse. No 
one cleans the reflectors, probably because they get 
dirty again so quickly. In fact everyone seems re- 
signed to their poorly lighted surroundings; to have 
developed an apathy like that resulting from long- 
continued poverty. 

Portable extension lights are usually furnished for 
local lighting, but these too fail to meet the lack of good 
general lighting. They are more or less fragile, their 
use is limited to the length of the cord and there is 
no place to hang them outside the running gear so that 
their use frequently entails one-handed work. These 
qualities frequently result in the reappearance of, the 
smoky kerosene torch. It doesn't give much light, but 
it can be set on any flat spot; it is not fragile and it can 
be carried anywhere. 

But in spite of all the difficulties, there are still those 
who keep trying to find the answer to the enginehouse 
lighting problem. One method which is described 
elsewhere in this issue appears to fill nearly all the 
requirements. One of its basic advantages is that it 
employs vapor-proof units which are less subject to 
corrosion and are much easier to clean than open re- 
flectors. In some locations such units will breathe and 
take in a certain amount of moisture, but even with a 
drain hole, the reflectors will remain bright for long 
periods. 

The use of four 500-watt units on each side of a 
locomotive will meet with objections from those who 
have been working with “marker lights,” but the dif- 
ference between stumbling in the dark and having good 
light is worth much more than the cost of almost any 
lighting system. Perhaps of greatest importance is the 
psychological effect of the light. More werk is done, 
not only because men can see better, but also feel better. 
Dirt and debris gets cleaned up because it shows and 
since both men and management acquire pride in a 
good lighting system, the prospects of occasional clean- 
ing are improved. 

Just for good measure, the designers of the system 
described, tell of a kind of paint which has success- 
fully inhibited corrosion of conduit and greatly prolonged 
its life in the corrosive enginehouse atmosphere. 

It is too soon to say this is the best way to light an 
enginehouse (others for example are working with 
fluorescent lighting) but it appears to be one of the 
best methods available for use when the railroads again 
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have the opportunity to replace the many installations 
which have suffered from a naturally high depreciation 
rate during a long period when new materials were 
‘not available. 


Responsibility 
For Cut Journals 


An experienced railway car man, in commenting on 
the hot-box editorial in the March issue, called at- 
tention to a disturbing condition which he recently 
observed. While on a trip over western carriers he 
visited a private car line shop and noticed four com- 
pletely rebuilt refrigerator cars turned out of shop 
with not a brass removed and the original packing 
wed without any other attention than a little shaking 
up by hand. А 

In answer to a question, a general car foreman of 
the railroad on which the car shop is located acknowl- 
edged that he noticed the careless practice but said 
nothing could be done because of pressure brought by 
his traffic department to avoid any open criticism of the 
private саг company involved. Our correspondent 
expressed the following opinion: “We are never going 
to get any place with these private line people until the 
А. A. К. rules are changed so that car owners are 
responsible for cut journals under any and all condi- 


tions, except where floods completely remove the lubri-- 


cation,” 

The suggestion that cut journals be made an owner’s 
responsibility has been advanced periodically for years 
and backed by men who, while possibly limited in 
number, possessed unquestioned knowledge, judgment 
and wide experience in railway car matters. The fa- 
miliar expression “Where there's smoke there's some 
fire!” has a bearing in this case, and the mere fact that 
this suggestion keeps bobbing up indicates that it has 
some justification and probably some merit. 

The principal argument against the suggestion is 
that improper servicing of journal boxes, rough han- 
dling, which causes waste grabs, and some other com- 
топ causes of hot boxes are entirely under the control 
of the operating railroad which presumably should be 
willing to assume responsibility when trouble develops. 
The other side of the picture is that many hot boxes 
(sometimes estimated as high as 90 per cent) are due 
to deficient, non-A. A. R. standard mechanical condi- 
tions in the journal boxes and trucks as they are origi- 
nally turned out of shop by the car owners. There is 
considerable reason to believe that, in all justice, these 
defects and the hot boxes which result from them 
should be owner’s responsibility. 

Many of the larger and more responsible private car 
companies are not subject to the criticism implied in 
ttis editorial; they have followed the policy for years 
of cooperating fully with individual railroads and the 
А. A. R. in endeavoring to keep their equipment up to 
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standards and any noticeable decline during the last two 
or three years has been due to necessarily intensive 
wartime use. Some of the smaller companies, however, 
either lack proper equipment and repair methods, or 
else are just plain careless in car-reconditioning work, 
with the result that cars just out of their shops make 
only a few miles before hot boxes or other troubles 
develop; the cars have to go to the repair track; trains 
are delayed, and needless expense is entailed. 

Private car lines are not the only offenders in using 
inferior equipment and methods at certain car-repair 
shops and wheels shops. Some railroads also fail to 
provide adequate equipment and supervision for this 
important work, and here, again, the lack is usually 
more noticeable at smaller outlying points. There are 
undoubtedly many officers of private car lines and some 
railway officers who would not like to see any further 
development of this sentiment to make cut journals 
officially an owner’s responsibility. When they have 
tightened up on present maintenance practices wherever 
they are deficient and have eliminated the indifference 
and carelessness which permit rebuilt cars to go out 
in service with dirty packing and possibly defective 
wedges and brasses they will have made the only effec- 
tive contribution toward changing that sentiment. 


Shop Layout Is 
An Engineering Job 


There is a growing belief on the part of many railroad 
shop men that the time is rapidly approaching when 
most of our railway repair shops where the general 
overhauling of motive power is.carried out are due for 
a general overhauling themselves; that they are poorly 
equipped and poorly arranged for the job that is ahead 
of them in the post-war period. Such an opinion is 
not hard to understand for, generally speaking, the rail- 
roads have not carried out any extensive programs of 
shop modernization for many years and the men who 
have been responsible for getting out the work, partic- 
ularly during the war period, have in front of them every 
day the handicaps in production which have been accen- 
tuated by the pressure under which shops have been 
operating for many months past—handicaps resulting 
from the reluctance of management to spend in the pre- 
war period and from the inability to secure new equip- 
ment during the war period. 

Satisfactory earnings and the availability of new 
machine tools and shop equipment are easing the situation 
and creating an atmosphere wherein shop management 
supervisors and officers are not only looking at the 
immediate future with awakened interest but with 
enthusiasm which is being reflected in the greatest 
volume of buying that we have seen in many years. 
Under such conditions it seems distinctly out of order 
to inject any sour notes and yet, if we are to believe 
what we are told by some individuals who have made 
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a lifetime study of this problem, the railroads, in buy- 
ing several millions of dollars worth of new equipment 
for repair shops, may very easily perpetuate errors that 
have been made in the past and fail to derive from the 
new equipment the economies that they have a right 
to expect from its installation. 

It may be well to state, as a principle, that pieces of 
shop equipment viewed as individual units are merely 
tools which when arranged and utilized in proper com- 
binations are capable of performing a production job 
which presumably has been planned beforehand. It 
stands to reason, then, that before one can buy shop 
tools intelligently the character of the over all job 
must be clearly in mind and the plans for doing that 
job have been developed. 

A recently published book, "Industrial Management" 
states, in discussing plant management the fact that no 
two industrial plants are exactly alike; that physical 
arrangements will therefore differ but that all require 
the application of common principles, the objectives of 
which are: economies in handling ; lower costs of useful 
areas; minimizing of production delays; avoidance of 
bottlenecks; better production control and supervision ; 
avoidance of unnecessary and costly changes once a 
layout is made; improvements in production processes 
and methods; provision of a layout that permits meet- 
ing of competitive costs; and incorporation of safety 
into the physical plant as a part of the layout and 
organization. These are fundamental principles that 
apply just as surely to a railroad repair shop as they 
do to any large industrial production plant. They might 
be said to constitute a check list that should be gone 
over in relation to every change that is made in the shop. 

Fortunately we are approaching the matter of Diesel 
locomotive repair shops in the right way—right in that 
we have accepted as a matter of principle the building 
of new shops instead of attempting to adapt steam 
locomotive repair plants to Diesel repair work. The 
great difference in the nature of the work demands that 
this be done in the interest of economy. 

In the matter of steam-locomotive repair shops there 
is one word of caution and one important fact that is 
worth mentioning and that is that practically without 
exception our existing shops were designed, built and 
arranged many years ago and as far as layout is con- 
cerned remain practically unchanged, while the steam 
locometive of today is no more like the locomotive of 
20 or 25 years ago than night is like day. How, then, 
can new machine tools be purchased and dropped into 
place in a shop layout 20 years old and maximum econ- 
omies be expected? 

Another point that is important is the fact that most 
shops have far too many machine tools for no better 
reason than that, when the shop was originally built, 
many more locomotives were going through the shop; 
locomotive parts did not have the service life that they 
now have and the machines themselves did not have the 
productive capacity that present-day machines have. 
How, then, can any railroad justify the continuation of 
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a shop layout and a shop inventory of equipment that 
may be entirely unsuited to the needs of today and the 
days to come? 

There is only one solution to the intelligent spending 
of the shop-equipment dollar. We have in mind, at this 
writing, a railroad that is planning to spend a total of 
three million dollars for new shop equipment and yet 
that road has no shop engineering department the func- 
tion of which and the responsibility of which is the 
assurance that that railroad gets its money's worth out 
of what it is going to spend. Machine-tool builders who 
are familiar with railroad work criticize because rail- - 
roads will sometimes spend from 10 to 20 thousand 
dollars for a new machine and then, in a false idea of 
economy, refuse to spend a few hundred dollars for 


. tooling and handling equipment that are absolutely nec- 


essary for obtaining maximum production from the 
new machine, A thorough study of the relation of ma- 
chining time to floor-to-floor time in many shop depart- 
ments would reveal such a total lack of good shop 
engineering as to be amazing. ; 

The next few years will be a vital period in railroad 
shop rehabilitation and if the roads are going to spend 
millions without the benefit of good engineering plan- 
ning they may as well spend the money in other direc- 
tions. No railroad of any size can afford to be without 
a shop engineering department. 


NEW BOOKS 


PLASTICS CaTALoc—1945. Published by Plastics Cato- 
logue Corporation, 122 East 42nd St., New York 17. 
1178 pages, 8 in. by 1114 in., illustrated. Price $6.00. 

This is the annual edition of a catalog of an industry 
which is growing so rapidly that annual revisions of 
material concerning it are required. It contains basic 
information concerning plastic materials and products 
and their manufacture and fabrication. Extensive charts 
and tabular information provide quick-reference data of 
individual characteristics and comparative qualities. 

New material in this edition includes information on 
recently developed plastics, including silicones. There 
are also new articles on engineering designs employing 
plastics and on the making of plastic models. The 
section on laminates, plywood and vulcanized fibre has 
been thoroughly revised as has been the chapter on 
synthetic rubbers and rubber-like plastics. Synthetic 
fibres and coatings are dealt with at length and there 
is a new article on organic coatings for metals. 

A directory section includes ten complete directories 
to all branches of the plastics industry including educa- 
tional institutions, molders, material manufacturers, 
trade names, etc. A glossary of terminology serves to 
acquaint the reader with terms and definitions which 
are peculiar to the industry. 
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Some Car Oils 
Are Not Too Good 


To THE EDITOR: 


We have read a great deal and heard so much about 
the prevention of hot boxes that one wonders sometimes 
what more can be done to minimize such heating failures. 
The fact remains, however, that in spite of all the cure- 
alls publicized we are not getting the results that we are 
all seeking. 

In the summer months when hot boxes increase, we 
har the cry that it is because of extremely hot weather, 
whereas in the winter the trouble is ascribed to the oil 
congealing and the packing freezing to such an extent that 
the rolling mass can not be treated in transportation yards. 
Consequently, many cars are set out enroute and occa- 
sionally a journal will burn or break off, sometimes with 
resultant heavy property damage. These failures are 
expensive and cause embarrassing delays. 

Various experiments have been made to prevent waste 
grabs. Many railroads have been employing special de- 
vices in journal boxes and using different designs of 
journal bearings to that end. Despite all these experi- 
ments, I question whether we are making the right 
approach in solving our hot-box problems. 

The matter has caused me much concern and upon 
exploring the situation on this railroad I have come to 
the conclusion that in a great many cases the cause of 
overheated journals can be directly traced to the quality 
of oil used by many railroads. It, therefore, would be my 
recommendation that railroads concentrate on this phase 
of lubrication, namely, obtaining a better grade of oil. 
Investigation, I think, will confirm my understanding that 
many railroads are buying oil in tank-car lots that is 
costing them little more per gallon than the oils. com- 
monly used for domestic purposes. 

„Ме should endeavor to get an oil that will give supe- 
nor performance under varying temperatures. Of course, 
the effort must be universal and there must be uniformity 
of practice. Once we get the right grade of oil, there 
must be strict adherence to Rule 66 if the results sought 
are to be achieved. I am convinced of the fact that the 
cost of the oil should be of secondary consideration. If a 
good grade of oil will prevent waste grabs in severe 
hot weather and the rolling of waste in extreme cold 
weather, thus reducing heating failures, the increased 
price per gallon will be more than offset by the minimi- 
tation of expensive failures to say nothing of the benefits 
derived from improved train operations. 

„Тһе development of better lubricating oils for car 
journals to my mind presents a fertile field for thought 
and decisive action. I don’t think it too much to hope 
fot—witness the performance of the highly refined oils 
airplanes and automobiles under extreme varying tem- 
peratures. While it is recognized that such oils are not 
adaptable to railway car lubrication, their: development 
does suggest that oil companies through research could 
™prove the film strength and other properties of car 
ols and offer a product that will insure better lubri- 
‘ation at extreme summer and winter temperatures. 

f course, a better grade of lubricating oil will not in 


self prevent hot boxes if the boxes are improperly serv- 
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iced and the mechanical parts neglected. For example, it 
has come to my attention that some railroads are rebrass- 
ing overheated journals notwithstanding the fact that they 
are discolored and require attention. It seems that some 
car department supervisors take the position that a 
journal must be cut to warrant its removal from service. 
When a train crew finds it necessary to set out a car for a 
hot box the damage has been done and the wheels should 
be changed. The practice of rebrassing the journal and 
repacking the box and permitting the car to go forward 
should be discouraged. Instead, the car should be carded 
to the nearest available repair point for change of wheels. 

The importance of this is emphasized by the conditions 
found in our wheel shop. In the reconditioning of jour- 
nals, a large number of journals that have run hot in 
service are found with-thermal checks and cracks. Such 
axles are unfit for service and are scrapped. Obviously, 
the simple expedient of rebrassing cars that have been set 
out for a hot box constitutes a menace to efficient train 
operation and the practice should not be countenanced. 
We should be especially vigilant to prevent so far as is 
humanly possible delays in traffic, resultant property 
damage and possible injury to train personnel. 

It is a well known fact that instances have occurred 
where axle failures have been traced to the absorption of 
non-ferrous metals into the steel journals. In a recent 
article on this subject, it was pointed out that at a tem- 
perature of about 480 deg. F. or more, the steel journal 
begins absorbing the brass metal, and when the journal 
is overheated a second time, cracks develop from the sur- 
face inwards. 

It seems to me that this emphasizes my thought that it 
will repay us to give overheated journals the utmost 
attention in whee] shops to insure their suitability for 
service before they are again used. 

In conclusion it is my thought that if this problem of oil 
were presented to the oil companies and a study under- 
taken in cooperation with the Association of American 
Railroads, a grade of oil could be produced that would 
function more efficiently in extreme weather. 

С. W. DirMORE, Superintendent Car Equipment D. & Н. 


ж ж ж 
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Tender-tank repairs by arc welding 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


O o 


Material Delivery 
At C. & N. W. Shops 


Among other important improvements already completed 
or in prospect for the Chicago shops of the Chicago & 
North Western is a completely revised and modernized 
method of handling small materials from the storehouse 
to the shops and between the various shops and depart- 
ments. This material movement constitutes in itself a 
major operation and can be minimized only by organized 
procedure and the use of adequate power truck and 
trailer equipment. With approximately 535 mechanics 
employed at the C. & N. W. locomotive shops, the inter- 
department movement of materials was formerly handled 
by means of 35 push carts, 30 hand trucks and 52 push- 
cars. After stripping locomotives, the parts were placed 
on the push-cars, rolled onto the transfer table, moved 
to the lye vat and each part taken off separately and 
placed in the lye vat. Subsequent movement to the 


various departments for repairs and back to the locomo- 


tive for assembly was largely handled in a similar man- 
ner, in some instances using mechanics as well as helpers 
to move the push carts and hand trucks. : 

To avoid using high-price help, badly needed else- 
where, for moving locomotive shop materials, a schedule 
of hourly deliveries of material has been set up and the 
following equipment has been installed, or will be in the 
near future: two Chore Boys, one 10-ton gas-electric 
lift truck; one three-ton gas-electric crane truck; one 
three-ton gas-electric lift truck, with 50 skid platforms; 
two three-ton gas-electric high-low lift trucks. This new 
equipment is being used in conjunction with a number 
of units of older power trucks which are still serviceable. 

The individual shop buildings with their respective 
letter designations and the various material delivery 
stations or boxes for picking up orders and leaving mate- 
rials are shown in the accompanying drawing and table. 
In general, two separate routes are followed, one con- 
sisting of a loop from the small materials store house 
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S-1 to the driving wheel shop, stripping and wheeling 
shop, machine and erecting shop, and return. The second 
route connects 5-1 with the Diesel train ramp, light 
machine shop, boiler shop, tank shop, wheel shop, black- 
smith shop, and return. 

Chore Boy 1 makes the first route, consisting of one 
round trip each hour from S-1 to Box 1 in the driving 
wheel shop M-49, then to Box 2 in the stripping and 
wheeling shop, Box 3 in the finishing shed, M-50-A, 
Boxes 4, 5, 6, 7, 8 and 9 in shop M-50, and thence back 
to the storehouse so that orders picked up on this route 
may be left and materials secured on requisitions de- 
livered to the stores department on the previous trip. 
This Chore Boy ties up for the night at Box 7 and starts 
the first trip at 7:30 a. m. the next morning, picking up 
orders from the various boxes for delivery to 5-1, then 
loading material which has been put up by the stores 
department employees on requisitions left the night 
befgre and delivering it promptly to the respective shops. 

Chore Boy 2 starts from Box 10 located at the Diesel 


Tractor and driving-wheel trailer 

outside the wheel shop—New lye 

vat and gantry crane in the back- 
ground 


Chore Boy | delivering misceHaneous material in the machine and 
erecting shop 
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train ramp at 7:30 a. m., picks up orders at Boxes 11, 
12, 13, 14 and 15 in building M-1; Boxes 16, 17 and 18 
in building M-6; Boxes 19, 20, 21 in M-14; Box 22 in 
M-15 and Box 23 in shop M-16, and delivers these orders 
to building S-1 to be filled by the stores department 
forces. Materials supplied on orders from the previous ` 
trip are picked up and distributed, as required to Boxes 
10 to 23, inclusive, the Chore Boy making a complete 
round trip once each hour. 

One 10-ton gas-electric elevated-platform truck No. 3 
is assigned to the wheeling and stripping shop. This lift 
truck 1s used exclusively for handling driving wheels 
from the stripping pit to the lye vat, and from the lye vat 
to the storage tracks; also from storage to wheel shop 
М-49 and from M-49 back to the wheeling shop, ready 
to be placed under the locomotives with the boxes and 
cellars in place; also wheels from storage to the stores 
department for shipment to outside points. The former 
method of handling wheels was by manual rolling. With 
the use of the high-low truck, mechanics and helpers can 
be kept on the job utilizing their talents where they are 
so badly needed. Also, in the past it was customary to 
use machinist helpers to scrape and clean the wheels. 
With this lift truck, the wheels are picked up and moved 
to the lye vat where the cleaning is done much more 
quickly, thoroughly and without hand labor. 

A three-ton gas-electric crane No. 4 is assigned to 
M-50 and blacksmith shop M-16. It is necessary to move 
crank pins and other heavy castings such as crossheads, 
cylinder heads, valve heads, etc., from the stores depart- 
ment to the machine shop. Formerly men were sent to 
the stock piles to lift this material out and load it onto 
trailer push wagons and trucks by manual labor. The 
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Typical material delivery station—Box 12 in the machine shop 


power crane truck now handles all such items on mate- 
rial-move orders and instructions from the material 
supervisor, and also handles heavy items to and from 
the various departments and repair points throughout 
shop .M-50 and the stripping department which cannot 
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Boxes 11, 12, 13, 14 and лее Machine shop, M-1 
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Box 23—Blacksmith shop, M-16 


Small materials storehouse, S-1 


Shop locations and material delivery stations or boxes at the Chicago shops of the C. & N. W. 
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be handled by the lift trucks, such as driving rods, stoker 
screws, pistons, reverse shafts, etc. 

A three-ton capacity gas-electric lift truck No. 5, to- 
gether with fifty Style 1 steel lift truck skid platforms, 
are assigned to the blacksmith shop M-16. As locomo- 
tives are stripped, spring rigging and brake rigging are 
placed in the steel skid boxes and moved to the black- 
smith shop for repairs. After it is repaired, this material 
is placed back in the skid boxes and moved to the spring- 
rigging department where it is assembled ready to be 
placed on the locomotives. It is then moved from the 
spring-rigging department to the locomotive by one of 
the lift trucks assigned to M-50. All other forgings in 
the blacksmith shop are placed in skid boxes and moved 
by this lift truck instead of being moved on push carts 
and hand trucks by manual labor. 

The electric-battery lift-truck formerly assigned to the 
blacksmith shop was inadequate because of its being a 
battery-operated machine which could not leave the black- 
smith shop over the rough roadway and was not always 
available for service owing to the frequent necessity of 
putting it on the charging line. This battery lift truck, 
along with the necessary skid boxes for interdepartment 
moves, has been assigned to shop M-1 and boiler shop 
M-6. 

A three-ton gas-electric high-low truck No. 6, along 
with the necessary skid boxes, is assigned to shop M-50 
for movement of material between shop M-1 and M-50 
and the stripping shed. A great number of castings are 
machined in shop M-1 such as bull rings, crossheads. 
crosshead shoes, back valve heads, driving boxes, cylinder 
heads, etc., for locomotives undergoing repairs. These 
items are placed on skids and moved by this power truck 
in place of hand trucks and push carts. The truck also 
moves heavy items that are on shop orders for outside 
points from M-1 and M-50 to the storehouse S-3 for 
shipment. It also handles finished and repaired items on 
skids from the machine side of M-50 to the erecting floor. 

A second three-ton gas-electric high-low truck No. 7 
is assigned to the brass foundry and wheel shop M-15, 
and to tank shop M-14 for interdepartment moves, and 
operates between M-1 and M-50. This machine moves 
roller-bearing parts to the point of assembly from the 
wheel shop and the tank shop; moves all brass, such as 
rod bushings, shoes and wedges, crosshead shoes, etc., in 


skid boxes to M-1 and M-50; and returns from M-1 and 
M-50 to the brass foundry with scrap brass and shavings 
which are placed in skid boxes at stations throughout 
M-1 and M-50. It also handles heavy items of material 
from the stores department to M-14 and M-15. 

One large crane truck, which cannot be used in any 
shop buildings because of its size, is now used exclusively 
for unloading and loading of wheels at the tank wheel 
shop from wheel cars for shipment to outside points. 

There are also two large-bed lift trucks for extra 
heavy parts. Special skids have been made for one truck 
which is assigned to the stripping pits in M-50-A. All 
material such as motion work, crossheads, pistons, 
casings, spring and brake rigging, boiler mountings, air 
equipment, driving boxes, etc., are moved from the loco- 
motives in skid boxes and this truck works between 
M-50-A and the lye vat and is used for delivering 
material from the lye vat to the various departments in 
M-50. The other lift truck is assigned to the lower end 
of M-50 for handling boosters, stokers, etc., and other 
heavy items on the erecting floor. 

One International tractor is used for hauling trailers 
loaded with bar stock from the iron racks to the black- 
smith shop and machine shop; front ends and ashpans 
from M-50 to M-6; wheel centers from the stores depart- 
ment to М-1 and from M-1 to M-49, and other heavy 
items of material. 


Grease Reclamation 


One corner of the grease reclamation room at the Oelwein, 
Iowa, enginehouse of the Chicago Great Western, is 
shown in the illustration. The provision of adequate 
equipment and orderly procedure assures exceptionally 
favorable results in preparing driving box grease cake- 
and pin grease at this point for distribution and use 
throughout the system. 

Two vertical air cylinders and the form used in mak- 
ing driving-box grease cakes are mounted on the channel 
at the left in the illustration, with the sheet metal table 
and paper roll immediately adjacent for convenient wrap- 
ping. Close to this table is the horizontal air press and 


Reclaiming driving box and pin 
grease at Oelwein enginehouse 
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die used in forming pin grease which comes through the 
die in long strings, is cut off and drops to the sheet-metal 
pan from which it can be packed in light wood boxes. 

The mandrel, shown at the extreme right in the illus- 
tration, is made of a scrap driving axle turned down in 
five sections for use in straightening the various sizes of 
perforated driving box cellar plates. These sizes include 
Yin. by 12 in.; 10 in. by 12 in.; 1074 in. by 12 in.; 11 in. 
by 14 n.; and 13 in. by 14 in. 

Old driving-box grease cakes shipped to Oelwein from 
all points on the system 4re reclaimed by trimming off 
the dirty grease and using the remaining clean grease 
for reworking into grease cakes and pin grease. All 
grease, both new and to be reclaimed, is stored in easily 
accessible steam-heated lockers so it will be sufficiently 
pliable to permit being formed or forced through the dies 
without the use of excessive pressures in the 18-in. air 
cylinder for the grease-cake press and the 14-in. air cylin- 
der for the pin-grease die. . 

Perforated plates removed from the incoming grease 
cellars are cleaned in the lye vat and straightened on the 
five section mandrel ready for re-use. In order to assure 
a thin layer of grease between the perforated plates and 
the main journals of newly packed driving-box cellars, a 
priming plate is placed in the bottom of the grease-cake 
press'and the perforated plate on top of that. The sides 
of the press are brushed with water to prevent sticking ; 
about one-quarter of a cake of new grease is applied in 
the press, with a canvas square on top to prevent sticking 
to the follower plate; air pressure is applied in the 18-in. 
cylinder which forces the follower plate into the press and 
forms the grease cake; the follower plate is withdrawn; 
а smaller air cylinder under the table pushes the grease 
cake up out of the press; the priming plate is pulled off 
laving a regular thin pattern of grease on top of the 
perforated plate; excess grease squeezed out during the 
pressing operation is cut away ; and the grease cake with 
perforated plate in place is ready for packing and ship- 
ment. 

The pin-grease forming machine also consists of double- 
acting cylinders which operate horizontally. The grease 
is placed in the nearer cylinder which has a die drilled 
with holes of the proper size at one end and a close-fitting 
piston, operated by the tandem air cylinder, which forces 
grease through the die. Most of the pin grease made in 
this machine is $$ in. and 76 in., although some l-in. 
grease sticks are required for old style rod grease cups. 


Renewing Reverse- 
Shaft Trunnions 


Some roads that have purchased large steam power within 
the past year or two have found that the first time these 
locomotives come through the shop for general repairs 
the trunnions of the reverse shaft are worn out of round 
and must be turned. There are instances where a shop is 
mt equipped with a lathe of sufficient capacity to swing 
the reverse shaft with the arms attached. Where this is 
the case the method shown in the drawing is a possible 
solution of the problem, but one of two things must be 
done, Either the bushings must be applied to the shaft 
before it is too badly worn, in which case the bore of the 
reverse shaft bearings must be increased, or the arms 
must be removed from the shaft and the trunnions turned 
down to take the bushings. 

The application of the bushings is a simple process. 
They can be made from pipe, bored and turned to fit. 
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They are then split and clamped to the shaft, welded as 

shown, and the weld filed down to a smooth surface. 
The method shown is used at the Beech Grove, Ind., 

shop of the New York Central. At this shop, which has 


to Shaft 


The application of the bushing and the welding method is 
clearly shown by this drawing 


lathes of large capacity, the trunnions are first turned and 
a bushing is applied of such outside diameter as will suit 
the present bore of the reverse shaft bearings. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 
(This deporiment is 


for the help of those who 
sire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anon: communications will not 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution, 


Water Level 
Determination 


Q.—When determining the water level of a locomotive, it is 
our practice to obtain the height of the crown sheet by the use 
of a hose and two water glasses filled with water. One glass 
is placed against the under side of the crown sheet, the hose is 
passed through the firedoor hole and the other glass laid against 
the backhead and slowly raised until water runs out of the glass 
against the crown. The level of the water in the glass against the 
backhead determines the height of the crown sheet. This is done 
after the engine has been leveled both longitudinally and cross- 
wise. The question has been raised as to the accuracy of this 
method, especially with regard to the possibility of air bubbles 
being pocketed in the hose. Can an air pocket in the hose be 
detected ?—-F. І. K. 

A.—Air pockets in the hose can be detected by filling 
the hose with water, bringing the glass tubes side by 
side and observing the water level. If it is not the same 
in both tubes there is an air bubble or other obstruction 
in the hose. In preparing a hose for this purpose, run 
water through the hose for a short time until you know 
the hose is wet all the way through. Then fill it and 
keep pouring a little water into one end, running the 
water out at the other end. Work the hose a little and 
then make the test. 
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Use of 
Exhaust-Steam Injectors 

Q.—What advantages has the use of an exhaust-steam injec- 
tor in place of the live-steam injector with respect to boiler 
maintenance?—M. I. R. 

A.—The exhaust-steam injector delivers the feedwa- 
ter at temperatures averaging 200 deg. F., thus im- 
proving the circulation of the water in the boiler. Im- 
proved circulation results in more uniform temperatures 
which in turn reduces the stresses set up in the boiler. 
These stresses manifest themselves in leaky and broken 
staybolts, warped and cracked firebox sheets, and the 
deterioration of the water surfaces of the boiler in gen- 
eral. While the exhaust-steam injector is not the cure-all 
for these troubles, the fact that it does improve circulation 
by introducing the feedwater at high temperatures, is 
bound to reflect itself in the maintenance of the boiler. 


Machining Multiple 
Bearing Crossheads 


Heavy repair work on Chicago Great Western locomo- 
tives is done at the back shop, Oelwein, Iowa, but the 
enginehouse at ‘that point is equipped to make Class 5 
repairs. As practiced on this railroad, these constitute 
thorough overhauling of all the wheels, driving boxes and 
motion work. A new Bullard 42-in. vertical turret lathe 
recently installed in the Oelwein enginehouse greatly 
facilitates this work especially when equipped with neces- 
sary holding jigs and fixtures for some of the awkward 
locomotive parts which have to be machined. 

New crossheads, for example, are generally finished at 


Bullard 42-in. vertical turret lathe machining crosshead 
at Oelwein enginehouse 
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Multiple-bearing crosshead being machined on crank plane 
and fitted to the guide 


the Oelwein back shops, but if it is necessary to 
piston rod for any reason at the Oelwein enginehot 
involves reboring the taper fit in the crosshead. 
larly in the case of underhung multiple-bearing ¢ 
heads, it is not easy to set the crosshead up accurate 
the boring machine table and at the same time f 
enough so that a smooth cut can be taken. i 

To facilitate this work a special jig has been built 
is in reality an angle bracket made of 2-in. steel рї 
with a base 24 in. long by 10 in. wide at the widest point 
of the curved outer side. The vertical plate 14 in. wid 
by 29 in. long is welded to the base plate, being set acc- 
rately at an angle of 90 deg. to the base and stiffened in 
that position with two l-in. angle brackets as shown i1 
the illustration. The jig is fabricated by electric welding 
and drilled for holding bolts. 

It is obvious that a crosshead bolted to this fixture will 
have the center line of the piston bore accurately vertical 
in one plane and сап be easily adjusted to be vertical т 
a 90 deg. plane by means of the holding bolts. Slots 1 
the base of the jig permit adjustment on the machine 
table so that the center line of the piston-rod bore can 
be easily adjusted to coincide with the center line of the 
machine table. 

The particular job illustrated consists of facing the 
boss with a small round-nose tool supported іп one 0! 
the turret tool holders. The boss is also turned with 
the cutting tool held horizontally in the same turret head. 
For boring the piston-rod fit, the short boring bar is used. 
the head of the machine being set to a taper of 34 in. per 
foot. The table speed is set for23 r.p.m., and the roughing 
feed is .245 in. per revolution. ` For finishing, this feed 
is reduced to .083 in. 

On a crosshead of the size illustrated, designed for 
use on the 2-10-4 type locomotives of the Chicago Great 
Western, about 314 hrs. are required for boring the 
piston rod fit, one-half of this time being setup timc. 
The accuracy of the fit and smoothness of the bore is suc? 
that subsequent grinding or lapping of the piston rod end 
in the crosshead is not required. 
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Mechanical 
ag of Car Material* 
By J. Т. Crake? 


rpese of this paper is to set forth what can be 


)roved of material assistance. 

larger shops, the railroads do not hesitate to install 
dern devices, which they no doubt find economical. 
‚ the trend of opinion among railroad officers 


Handling heavy floor racks by mobile crane 


sems to be that the volume of material handled in the 
smaller shops or on rip tracks does not justify a large ex- 
penditure for any material-handling devices. This I 
believe is an error. However, it is necessary for the indi- 
vidual car foreman to convince the management of the 
ciency of the various devices available. 

We found that the use of a simple roller conveyor for 
tnloading lumber not only has reduced unloading costs 
considerably, but has lightened manual labor by elimi- 
nating the carrying of heavy items, such as large oak 
timbers, etc. 

These roller conveyors are efficient in the unloading of 
‘ongue-and-groove lining, 16 and 18 ft. long, as they can 
е spotted so that the material is rolled right on the pile, 
eliminating quite a bit of walking which, in turn, reduces 
the unloading time. We have computed that the unload- 
ing of one carload of 18-ft. lining by the old hand method 
required each man to walk approximately seven miles, 
during which walk it was necessary to carry approxi- 
mately 90 Ib. on his shoulder. The use of this roller con- 
‘eyor eliminates practically all of this walking and 
carrying. 

In the wood mill, we found it expensive to handle 
lumber from one machine to another on the old-style 
trucks, Particularly heavy items, such as large oak and 
other timbers. If any appreciable amount was run at 
— 
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one time, it took several men to move the trucks from one 
machine to another. By the use of a hydraulic hand- 
operated lift truck, one man can now move this stock from 
machine to machine with little or no effort, whereas it 
formerly took from three to four men to perform this 
same operation. 

We have also found the mobile cranes invaluable in 
speeding up the delivery of material, as well as lightening 
the burden of handling various kinds of material in our 
shop, rip track and material yard. We formerly used six 
men in unloading heavy timbers, such as sills and plates, 
and this was dangerous work. With the mobile crane and 
three men we now unload six sills at one time. The same 
condition exists in the delivery of these sills from the 
stock pile to the wood mill. It formerly required six men 
to carry one of these sills to the mill, whereas with the 
mobile crane the operator and one man deliver six sills 
at a time. 

The use of these mobile cranes in the handling and 
loading of scrap iron has also proved economical We 
load all scrap in one-trip steel drums, storing the scrap 
in these drums, and when the scrap is loaded we merely 
lift these drums into the car and dump the contents. By 
this method, we load from 300 to 800 Ib. on each lift. 

We also find.the mobile crane invaluable in cleaning 
the shop. Asa refrigerator line, we have a large accumu- 
lation of scrap paper, felt and small pieces of wood, all of 


The crane lifts six heavy timbers at one time 
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which is light but difficult to handle and dispose of. Our 

resent method is to use scrap boxes about 5 ft. wide and 

ft. long, which are set at strategic points throughout the 
shop. The boxes are filled with the rubbish as it is taken 
from around the cars. The mobile crane then picks the 
box up by the use of chains hooked in the four corners of 
the box. The crane operator takes the box to the rubbish 
car, where two chains are disconnected and the boom 
raised, permitting the contents to fall into the rubbish car. 
This is all performed by the crane operator without any 
assistance, 


Truck Work Facilitated by Mobile Cranes 


We also find these mobile cranes assist us materially in 
setting up trucks, handling mounted wheels, and loading 
and unloading of unmounted wheels. I might add that 
these items all are heavy and the burden on the men is 
lightened considerably. It is possible to set up an entire 
truck without the men doing any lifting whatever, as all 
parts are lifted into position by the crane boom. 

We also use the mobile crane for moving cars to the 
exact location desired, and for the delivery of all heavy 
material directly to the car. 

The original cost of some of these devices may appear 
to be large. However, when consideration is given to 
their many uses it is obvious that they are economical. 
We have computed that the cost of operating one of these 
machines, including depreciation and repairs, is about 
equal to the wages of one laborer. It is obvious that they 
can do more work than one man. In fact, it has been 
our experience that they are capable of performing the 
work of several men. 

We also found the use of these mobile cranes elimi- 
nated quite a number of accidents, especially mashed and 


broken fingers and toes. The savings realized by the pre- | 


vention of accidents assists materially in defraying the 
expense of one of these machines. This is also true oí 
other material handling devices. 

The devices mentioned are only a few that are available 
and no doubt each car shop has similar operations which 
can be handled more efficiently by the use of some mechan- 
ical aid, thus reducing accidents and eliminating a lot of 
hard work, as well as reducing handling costs and in- 
creasing output per man. 


Cleaning 
Car Carpets 


The illustrations show the operation of cleaning a din- 
ing-car carpet preparatory to replacing it in a diner at 
the 47th Street, Chicago, coach shops of the Chicago, 
Rock Island & Pacific. The cleaning platform is a wooden 
structure about 24 in. high by 11 ft. wide and 60 ft. long. 
In accordance with usual practice, air is piped from the 
shop line to a point about midway along one side of the 
platform. The air pressure varies somewhat, but is usu- 
ally about 70 lb., air being conducted to the 4-ft. pipe 
section with expanded nozzle, held by the operator, 
through a rubber hose of suitable length. 

All car-servicing operations are subject to change under 
present arduous conditions in railway coach shops, but, 
in general, carpets of Rock Island cars are given three 
classes of cleaning: once a week, the carpets are removed 
and thoroughly blown on the platform illustrated; ap- 
proximately twice a year the carpets are not only blown 
but given a light surface cleaning; when cars are re- 
ceived at the shops for general repairs, the carpets are 
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blown and thoroughly washed and renovated before be- 
ing returned to the cars. 

For the weekly blowing operation, all dust and dirt in 
the carpet is thoroughly loosened by inserting the air pipe 
between the carpet and the platíorm and working the air 
jet back and forth under the carpet, first on one side of 
the platform and then on the other. Any loose dirt re- 
maining on top of the carpet is then removed by light 
blowing from the top as shown in one of the illustrations. 
This job usually requires about two hours, or two men 
can do the work in one hour. 

For the semi-annual cleaning, the carpet is first blown 
as described. The carpet is then gone over carefully to 
remove all gum and grease spots using a combination of 
benzine and ether in the proportion of four or five ounces 
of ether to a gallon of benzene. The benzene loosens the 
gum which can be removed by scraping and the ether 


Blowing and light washing a dining-car carpet at the Chicago coach 
shops of the C. R. 1. G P. 


dries up grease spots which would otherwise be left. A 
special carpet-cleaning solution, developed on the Rock 
Island, is applied with a sponge and quickly brushed off 
to clean the surface nap without wetting the main weave 
or warp. This operation takes one man four hours OF 
can be speeded up in proportion by using two men. 

For major cleaning when the cars are taken into the 
shop for general repairs, the carpet is blown and gum 
and grease spots removed on the carpet blowing platíorm 
illustrated. The carpet is then taken to the upholstery 
department in the shop, stretched to the required stand” 
ard length and tacked to the floor, ready for thorough 
washing which involves wetting the carpet all the way 
through, including the warp, and which would caus 
shrinkage without tacking the carpet to the floor. For 
this heavy washing, a solution of 4 Ib. of borax added to 
24 bars of ivory soap cut in flake size is used and the 
mixture boiled until dissolved. The solution then stands 
until it becomes a heavy jelly. 
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This jelly is scrubbed on the carpet with a brush and 
scraped off with a 6-in. by 12-in. sheet metal squeegee, 
the operation being repeated as many times as necessary 
to clean the carpet which is then sponged and scraped 
until all traces of soap are removed. The carpet is al- 
lowed to dry thoroughly in its stretched position and is 
then brushed with a stiff rice brush which raises the nap 
and produces a uniform color. The carpet is then ready 
for reapplication in the car. A half section of dining car 
carpet, 9 ft. wide by 30 ft. long, can be scrubbed in ap- 
proximately 214 hr. by this method. The function of the 
soap in the scrubbing solution is, of course, to wash the 
nap and warp thoroughly and the borax is used to restore 
the sheen to the fabric. No attempt is made to dye carpets 
which become faded as this would destroy the pattern. 


Sawing Lumber 
At the Storage Pile 


Storage sheds for freight-car flooring at the Birmingham 
car shop of the Southern are located adjacent to the work- 
ing tracks but at a distance of approximately 1,000 ít. 


е еса мй 
A length of flooring being sawed as the helper prepares to feed 
another length to the operator 

from the planing mill. It was formerly necessary, when 
flooring was to be cut to length, to load shop trailers with 
flooring, move it to the planing mill, saw and reload the 
flooring on the trailers and move the trailers to the work 
track. The handling involved in preparing a load of floor- 


The feeder is receiving floor plank from the man on the storage pile 
—The saw-operator at the left is sliding a finished piece into a shop 
trailer 


ing has been reduced to a minimum since a saw has been 
mounted on a moving carriage which runs on tracks par- 
alleling the storage shed. Now it is necessary only to lo- 
cate the saw carriage opposite the pile of flooring to be 
cut and to connect the electric-motor power cable in one 
of the electric outlets installed at intervals along the entire 
length of the storage shed. Mill-length flooring is fed by 
a workman on the storage pile to the two men at the saw, 
one of whom acts as a feeder and the other as saw-opera- 
tor and loader. There are guide stops on the carriage for 
the various lengths required. As the rough flooring is cut 
to lengths, it is slid off of the end of the carriage onto the 
shop trailers which move it to the required locations. 

In addition to reducing the actual handling of this type 
of car material to a minimum the installation considerably 
reduces demands upon the services of shop tractors, ties 
up fewer trailers and cuts down tractor and trailer mile- 
age on each load of flooring handled. 


Oelwein Car 
Repair Track 


In the fall of 1943, car repair operations at the Chicago 
Great Western rip track, Oelwein, Iowa, were literally 
lifted out of the cinders and mud by the installation of 


Concrete runways and other facilities at the С. С. W. car repair tracks, Oelwein, lowa 
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concrete runways between all repair tracks and the well- 
planned line-up of small shop buildings and servicing fa- 
cilities provided along the northeast side of the repair 
track area. One unusual feature of these runways, which 
has demonstrated its value since the original installation, 
is the fact that the concrete was carried all the way to 
repair-track rail heads at a level about 1 in. below the 
heads, being 18 in. deep at this point, to support all 
jacking loads with an ample safety factor and then taper- 
ing in thickness to 5 in. midway between the tracks. A 
total of about 3,100 cu. yds. of concrete were required 
for this job. 

Referring to the illustration, the general arrangement 
of the yard, which involves six tracks with an average 
length of about 500 ft., is apparent. Tracks 12 and 13 
are reserved for light repairs and Tracks 14 and 15 for 
heavy repairs. No. 16 is a run-around track for rail 
equipment, including the steam-operated crane, and it will 
be noted that the concrete is carried across this track 
flush with the rail heads so that motor equipment and 
material delivery trucks сап use this roadway and cross 
the rails at will. Similarly, a standard-gauge material 
track was left in the concrete roadway between Tracks 
12 and 13. The concrete is carried across the yard as far 
as midway between Track 12 and Track 11, which is the 
yard transfer track. 

An important additional facility is the provision of 14 
acetylene and air stations, and electric welding facilities, 
conveniently located down the middle of the runway 
between Tracks 13 and 14. A series of wheel-storage 
tracks is located at the nearer end of the yard with a 
single cross track and small turntable for delivering wheels 
to the material delivery track between Tracks 12 and 13. 

A force of 43 car men and helpers is employed at the 
Oelwein car repair yard and the present output is about 
25 light repairs and two heavy repair cars a day. 


Shop Trestles 


Permanently-located car trestles are used in the Birming- 
ham car shop of the Southern along all of the regular 
working tracks. These trestles are built of scrap super- 
heater tubes and bar iron welded together to form a post 
section which operates on a hinged floor section. In the 
raised position the posts are held in place by a supporting 
arm which is pinned to a bracket on the upright. The 


Side view of one of the trestle posts 
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The trestle posts in the foreground are shown in both the upright and 
lowered positions—All cars in the background are set up on trestles 
so that trucks may be worked 


trestle posts are lowered by removing the pin and releas- 
ing the supporting arm from the bracket; when lowered 
they do not interfere in any way with the shifting of cars 
into or out of the shop. 


Air Brake 
Questions and Answers 


HSC Equipment on Passenger Cars and Diesel 
A and B Locomotive Units Functioning of 
Parts on Initial Charging 


270—0Q.—W hat is the action of the D-22-BR control 
valve during initial charging?. A.—The auxiliary and 
emergency reservoirs are charged in the same manner as 
described for the D-22-ER control valves on the loco- 
motive. In addition, the supply reservoirs are charged 
from two sources: (a) from auxiliary reservoir through 
the release slide valve, chamber D, port r in the release 
slide valve, passage r/ in the seat, past ball and flat check 
valves to passage 6 and the supply reservoirs. Spring 8+ 
is overcome and check valves 74 and 87 are unseated, рег- 
mitting this charging flow as long as auxiliary reservoir 
pressure is higher than supply reservoir pressure, but 
when the supply reservoir pressure is higher, it seats the 
check valves and prevents back flow from supply reser- 
voirs to auxiliary reservoir. 

(b) From brake pipe air in chamber A on the face of 
the service piston through passages 1с and 1d, the cavity 
in the limiting valve slide valve 136 passages 1k and Jf, 
past ball check valve 74a and flat check valve 83a to the 
chamber above flat check valve 87, where the flow com- 
bines with the charging flow from auxiliary reservoir | 
through passage rl, thence to the supply reservoirs | 
through passage 6. Spring 89a is overcome and check 
valves 74a and 73a are unseated, permitting this charg- 
ing flow as long as brake pipe pressure exceeds supply | 
reservoir pressure. When supply reservoir pressure be- 
comes higher it seats the check valves and prevents bac 
flow from supply reservoirs to brake pipe. Thus ы 
auxiliary emergency and supply reservoirs are charge 
simultaneously to approximately existing brake pipe pres 
sure. 
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2/1—Q.—W hat part does the brake valve on the A 
nit play in this operation? А.— Тһе brake valve on the 
|power unit maintains charging connections for all HSC 
mke application handle positions so that the reservoirs 
к continuously charged in this manner during HSC 
kctro-pneumatic brake operation. Therefore, the sys- 
mis constantly recharged when the HSC electro-pneu- 
ріс brakes are applied so that the supply for brake ap- 
lications is always available and adequate. 

272—Q.—How does the FS-1864 relay valve function 
iring initial charging? A.—At the FS-1864 relay valve, 
ipply reservoir air from connection б charges the cham- 
ir around application piston and its pilot valve; pipe 16 
lopen to the control valve, passages 16 and 16a, past 
уе check valve to passages 8а and 8 to the straight 
ү pipe, which is open at the 21-B magnet valve exhaust. 
lis connects diaphragm chambers Р, N. K and A of the 
fay valve through passages 19, 18, 17 and 16a, to the 
lenet portion. With the M, L and H magnets de-ener- 
uel, passage 19 is connected past upper magnet valve 
ilb and choke 238 to passage 15; passages 18 and 17 
st lower magnet valves 161 and 161a, and chokes 140 
il 142 to passage 15. Passage 15 is connected past un- 
ated supply valve and passage 16c to passage 16. As 
sage 16 is connected to the 21-B magnet valve ex- 
ust the diaphragm cavities P, N. K and 4 are ex- 
usted and piston spring 42 holds the diaphragm assem- 
г released. All pressure is thus released from lever 43 
lich floats freely, permitting the exhaust piston and its 
lve to remain open, releasing the air from chamber F 
i connected brake cylinders to exhaust Ex. Chamber 4 
| the switch piston is open to atmosphere. Spring 9, 
trefore, releases collar б which disengages finger 20 
bm contacts 28 and 28a, thus opening the car battery 
tuit to the relay cabinet. 

273—Q.—How does the. continuous quick service valve 
ction during initial charging? A.—At the continuous 
ick service valve, brake pipe air flows through strainer 
'to piston chamber A, moving the piston 8 and attached 
de valve to its inner position on its seal. This piston 
ement uncovers choke 3, through which brake pipe 
t charges through passage 2 to the quick service cham- 
rand piston chamber В. Owing to the restricted charg- 
g rate through choke 3 and the volume of the quick 
hice chamber, chamber B will charge somewhat more 
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slowly than chamber 4, the greater pressure in the lat- 
ter meanwhile holding the piston in release position. As 
the quick service chamber and chamber B become charged 
to brake pipe pressure, the air pressures on the piston 
become balanced and the piston remains in release posi- 
tion of its own inertia, Thereafter, as long as the brakes 
are released, any small fluctuations in brake pipe pres- 
sure will equalize with quick service chamber pressure 
and maintain the piston and slide valve in release posi- 
tion. In this position no connections are made by the 
slide valve except brake pipe air from passage Ja is pres- 
ent in slide valve cavity Л. 


Brake Application 


274—Q.—W hen brake application is made what parts 
function first? A—As explained under MS-40 brake 
valve, when a brake application is made, the self-lapping 
portion immediately builds up control pipe pressure cor- 
responding to the position of the brake valve handle. The 
air pressure developed in the control pipe, by the posi- 
tioning of the brake valve handle moves, valve 4 of the 
15-C double check valve, closing the connection between 
the D-22-ER control valve and master controller. Con- 
trol pipe pressure builds up in chamber B of the master 
controller. Application diaphragm 18 is deflected to.the 
right thus moving shaft 32 and contact levers 40 and #1. 
As spring 24 is compressed, lever 41 first closes release 
contact, after which spring 32 is compressed and lever 40 
closes application contact, thereby energizing the release 
and application wires, which are connected to application 
and release magnet valves of the 21B magnet brackets 
on the locomotives and cars throughout the train. The 
armatures of the 21-B magnets are pulled down against 
spring pressure beneath the valves. Release magnet valve 
62 is seated, closing off the straight air pipe exhaust pas- 
sage x in each magnet bracket, and application magnet 
valve 34 is unseated, opening passage ба to 4р. Auxiliary 
reservoir air thus flows to the straight air pipe, building 
up the straight air pipe pressure throughout the train. 
Cut-off valve 5 of the 21-B magnet is held unseated by 
spring 77, permitting the auxiliary reservoir air flow to 
passage Óa as long as the auxiliary reservoir pressure 
exceeds approximately 95 Ib. which is the value of 
spring 10. 
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A Chicago Great Western 200-ton wrecking derrick 


AY, gal Engineer 


ELECTRICAL SECTION 


Figg 1—The clectrical shop for servicing of Diesel-electric motive power used by the Southern 


Electrical Shop tor Diesels 


Tue Pegram Shops of the Southern at Atlanta, Ga., 
have been equipped to maintain all traction motors and 
generators of the Diesel-electric power used on the rail- 
way. Mechanical maintenance i$ done in a section of the 
locomotive erecting shop arranged for that purpose and 
electrical work has been segregated in a separate new 
building adjoining the erecting shop. This article deals 
only with electrical shop facilities and electrical mainte- 
nance procedure. 

Diesel-electric motive power now in service on the 
Southern consists of 56 Electro- Motive 1,350-hp. freight 
units, 11 Electro-Motive 2,000-hp. passenger units, 4 
Electro-Motive 600-hp. switchers, 17 Electro-Motive 
1,000-hp. switchers, 6 Alco 2,000-hp. passenger units, 8 
Alco 660-hp. switchers, 21 Alco 1,000-hp. switchers, 6 
Fairbanks-Morse rail cars, 1 Baldwin 600-hp. switcher 
and 1 Baldwin 1,000-hp. switcher. This makes a total of 
131 units with 512 traction motors, 131 main generators 
and 131 auxiliary generators. In addition there are 20 
freight units, 12 passenger units and 14 switchers on 
order, which will raise these figures to 696 traction mo- 
tors, 184 main generators and 184 auxiliary generators. 

The electrical shop is designed to perform all motor 
and generator repair work for the Southern system. The 
greater part of the shop is given over to Diesel-electric 
locomotive motors and generators, but one space including 
about 20 per cent of the floor area is equipped for small 
motor repair. 


Spare motors, amounting to about ten per cent of the. 


total are used for rotation in service to provide for time 
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Part I 


Southern installs new facili- 
* ties at Atlanta, Ga., for over- 
haul and repairs of all trac- 
tion motors and generators used 
on Diesel-electric locomotives 


required in the shop and for emergencies. At the pres 
time rewinding is being done by the manufacturers, | 
the shop is being equipped for winding and will assu 
this work some time this year. 

Motors of road locomotives are brought into the s! 
when they have accumulated 200,000 miles, where tl 
are inspected, cleaned and given such repairs as may 
needed. Motors of switching locomotives are overhau 
on four-year intervals. Accidental damage may of cou 
cause a motor to be brought in within this period. Аг! 
tures are vacuum impregnated with insulating varn 
(Fig. 4) and baked, after which they are balanced bet 
assembly into a frame. Consideration is also being g" 
to the value of seasoning commutators. Ls 

The electrical shop is housed in a new brick buildi 
(Fig. 1), the main section of which is 162 ft. long and 
ít. wide. At one side a single-story extension, 18 ft. 
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5 Mechanical Engineer 


36 ft., houses the foreman’s office and a tool and supph 
room in which supplies for current needs are carried 
On the opposite side of the shop is another single-story 
extension about 9 ft. by 70 ft. which houses impregnatin; 
tanks, ovens, bearing overhaul facilities which do no 
require crane service, and painting and cleaning bay 
which need to be segregated from other shop operations 
Exhaust fans at the back of the cleaning and painting bay 
further assure that cleaning fluid and paint fumes do no 
get out into the shop and serve to protect the men doin 
the work. Interior of electrical shop is shown in ME 


SHOP RECORD CARD 


Fig. 3—Motors to be overhauled in the electrical shop are brought from 
the erecting shop on trailers drawn by a tractor | Name of equipment ............... Manufacturer ........ 


Type or model No. 


Requisition No. ..........Date received in зһор.......... 
Locomotive No. ...... ... Received from i. saad inani 


| Reason for removal .. LR aar ps apo ORA 20 C n ЛК ҮА т 


Mileage this application .... Total accumulated mileage ..... 
Number of days in shop .......... Date shipped ..... 
Shipped to ......... How shipped ............. 
Approximate cost of repairs......Labor.....Material..... 
Job No. 


| For detail report 


| Refer to File .................Serial No. ......... 


| = 


Fig. 6.—A record card of this kind is kept in the electrical shop Í 
each traction motor 


A ten-ton, floor-operated crane serves the half of t 
shop as shown in the upper half of the shop floor 
Other locations where the lifting of heavy parts is 


(Continued on page 224) F 


Fig. 5—Interior view of the electrical shop 


Railroad Enginehouse Lighting 


Excinenouse lighting presents several very difficult 
xoblems because the visual tasks involve poor contrasts 
ind are in vertical planes on the sides of the locomotives. 
Excessive dirt from the smoke reduces lighting efficiency 
ind the sulphur in the smoke creates a possibility of 
evere corrosion of metal parts. Оп the basis of these 
onditions, the following requirements apply to the light- 
ng of an enginehouse: 

1—I]lumination on the sides of the locomotive should 
е adequate to enable workmen to service the equipment 
moperly and quickly. The use of portable lights should 
x reduced to only those operations which are impractical 
^ illuminate by general lighting. 

2—Sufficient light also should be provided over the en- 
ire floor area of the stalls. 

3—Lighting control should be arranged to permit 
llumination of any one stall, without lighting adjacent 
talls. 

i—Luminaires must be constructed and finished to 
esist the corrosive conditions. 

5—Luminaires must be dust-tight to minimize light 
lepreciation due to dirt and to protect the electrical parts 
rom corrosion. 

6—Luminaires should be easy to relamp and service. 


The Luminaires 


Two types of luminaires are required for the typical 
team locomotive enginehouse—one for the locomotive 


"Lighting engineer, Westinghouse Electric & Mfg. Company, Cleveland, 
bio. 


By William H. Kahler* 


Use of 500-watt dust- and va- 
por-tight lighting units, and 
conduit coated with no-oxide 
grease type paint make a good 
and enduring lighting system 


side lighting and the other for the areas at the ends of the 
stalls. 

A special heavy duty concentrator was developed to 
illuminate the sides. This unit, illustrated in Fig. 3, 
consists of a steel housing. hinged cover, cast iron socket 
enclosure and an inner Alzak aluminum reflector. The 
socket enclosure is fitted with a cast swivel for rigid 
mounting from conduit at the required angle. A hori- 
zontal spread lens is mounted in the cover to spread 
the light more uniformly along the locomotive sides. 

The unit for the ends of the stalls is of similar construc- 
tion with steel housing, inner Alzak aluminum reflector 
and hinged cover (Fig. 4). 

Both units are completely dust- and vapor-tight. They 
are finished with corrosion-resisting baked-on enamels 
to withstand the smoke fumes. 


‘ig. 1—Турісаї enginehouse stalls illuminated with 500-watt heavy-duty enclosed units designed for enginehouse service—Note concentration of 
light on sides of locomotives as well as adequate general illumination 


lailway Mechanical Engineer 
IAY, 1945 
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Section "A-A" 


Legend 
~q Heavy Duty Concentrator, 
500 Watts. 
Heavy Duty Dust-Tight 
Enclosed Luminaire, 
500 Watts. 


д 


Fig. 2—Typical lighting layout for enginehouse stall—Units аге tilted to center light beam on work area 


Fig. 2 illustrates the recommended layout for a typical 
engine stall. Four 500-watt concentrators are required 
on each side of the average stall. They should be mounted 
about 18 ft. above the floor on 16- to 18-ft. centers and 
directed to give maximum vertical lighting. This ar- 
rangement with 500-watt lamps will give approximately 
20-25 footcandles initially on the sides of the locomotives. 

One 500-watt, dust-tight enclosed luminaire (Fig. 4) 
should be installed at each end of the stalls for general 
illumination. 


Installation Experience 


The wiring should be so arranged to permit any one 
stall to be illuminated without lighting the others. A 
convenient means of control can be provided by locating 
three-way switches at each end of the stall. 

Several installations of this description have been in 
service for some time and results to date are excellent. 


Fig. 3—Heavy-duty enginehouse concentrator designed to resist 
corrosion and minimize maintenance 
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Fig. 4—Totally enclosed dust-tight luminaire for end-of-stall lightin 
and other general illumination applications 


One such system completed in 1936 is worthy of detaile 
mention. Galvanized conduit was installed and. ever 
three years was coated with a lead and oil paint. In | 
few years severe conduit corrosion was observed, thei 
the entire conduit system was coated with a no-oxid 
grease type paint. This treatment prevented furthe 
corrosion and appears to be the solution to the corrosioi 
problem. 


Good Maintenance is Vital 


Experience has definitely proven that regular anc 
careful maintenance is vital to the life of an enginehous 
lighting system. When corrosion is checked in th 
early stages, a well designed system will be relatively 
trouble-free for many years. 

With the current severe overload on railway equip. 
ment, it is essential that locomotives be serviced care: 
fully but quickly. Better enginehouse lighting for around- 
the-clock operation is one answer to this serious railroad 
problem. 


Railway Mechanical Engineel 
MAY, 1941 


New Haven Tests Train Radio 


‘he dipole antenna is grounded at nodal points to afford protection from 
оме contact with live overhead wires—The end portions are bent down 
to make room for the water spout 


A DEMONSTRATION of space radio train communication 
ras made on the New York, New Haven & Hartford 
n April 17 with equipment manufactured by the West- 
ighouse Electric and Manufacturing Company. One set 
f equipment was installed as a fixed unit in the railroad 
tation at New Haven, Conn., and two units respectively 
п locomotive No. 3205 and a caboose No. C-580. For 
he demonstration the mobile units were attached to oppo- 
ite ends of a hundred-car freight train and run írom 
(еу Haven to Danbury, Conn., over a rugged terrain 
nvolving many curves. Good loud speaker reception was 
haintained at all times between the locomotive and the 
aboose and for a distance of about 10 miles, between the 
ixed station and the train. To indicate the usefulness of 
he radio it was employed for announcing readiness of 
leparture from either end of the train, for notifying the 
mgineman when the train line pressure was up in the 
faboose, for indicating where the train was to be cut 
h switching operations, for advising the position of the 
tnds of the train when it was placed on a siding, etc. No 
tmergencies such as hot journals developed during the 
mn, 

One point of interest occurred at starting when the 
^gineman notified the conductor the moment the locomo- 
tve started, and a watch in the caboose showed that the 
tme to take slack and start the caboose was 48 seconds. 


Radio Equipment 


The radio sets used at the three locations are essen- 
tally similar except that the antenna output of the mobile 
«ts is 30 watts while that of the fixed station is 60 watts. 

X experimental frequency employed is 30.66 mega- 
eles, 

Each set is shock-mounted in a dust tight box and 
‘nsists of a transmitter, a power unit and a receiver. 
The transmitters employ a crystal frequency of 958.125 
slocycles multiplied 32 times to produce the carrier fre- 
quency of 30.66 mg. .The frequency deviation of the 


Rallway M 
MAY. Oo eel Engineer 


Continuous contact maintained 
between locomotive and ca- 
boose with no appreciable fad- 
ing either in cuts or on curves 


carrier is plus or minus 15 kilocycles. The receivers are 
triple detection, super-heterodyne, crystal-controlled os- 
cillators. operating at 4.315 mg. 

Standby power required for one of the mobile sets is 135 
watts, while full operation requires 220 watts input to the 
set. On the locomotive the necessary power was obtained 
from the headlight generator and converted from 32 volts 
d. c. to 110 volts, 60 cycle, a. c., by a rotary converter. 
For the purpose of the test, a baggage car having axle 
generator equipment was coupled in the train adjacent to 
the caboose and power taken from the electrical system on 
the baggage car for the operation of the caboose equip- 
ment. Communication is maintained through push-to-talk 
hand sets, a loud speaker being used at each location, 
primarily for calling. The quality of transmission, how- 
ever, is such that the loud speakers make an entirely 
satisfactory means of communication. 


Antennae 


The antennae used on the portable units were developed 
on the location and are of special interest since they had to 
be mounted within narrow clearance limits, and had also 
to be protected against possible contact with the 11,000- 


A push-to-talk hand set is used at both mobile and fixed stations 
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volt overhead trolley in electrified territory. The type 
selected for both locomotive and caboose and shown in 
one of the illustrations, is a dipole antenna consisting of 
two members, each one-half wave length long. Connection 
from the set to the antenna is made through coaxial cable 


The loudspeaker shown in the cupola can be used for conversation, but 
is normally used only for calling 


W. A. Moore, general superintendent of electric transmission and com- 

munications, inspects the contents of the equipment box in the caboose 

— This consists of a transmitter, power unit and receiver, all shock- 
mounted 


with inductive coupling between the end of the coaxial 
cable and the two adjacent ends of the antenna halves. 
The center or nodal point of each half antenna is 
grounded. This grounding has no effect on the efficiency 
of antenna radiation but affords complete protection from 
contact with the overhead wire since there is no physical 
connection between the antenna and the set. The fixed 
antenna on the station at New Haven is mounted about 
100 ft. above the ground and consists of two horizontal 
rings 56 in. in diameter grounded at one side and open 
at the other. Radiation from all three antennae is a maxi- 
mum horizontally and is practically equal in all directions. 
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This is the third experiment the New Haven has ma 
with radio train communication, the first having be 
made in 1934 and the second in 1944, | 


Electrical Shop 
For Diesel Engines 


(Continued from page 220) 


quired are served by jib cranes. Winding of sh 
motors is done in the section of the shop shown in t 
lower right-hand corner of the shop plan drawing. Т 
section at the lower-left will be devoted to winding. 
traction motor and generator armatures. А plan те 
of the shop is shown in Fig. 2. 


Procedure 


Equipment to be reconditioned is hauled from t 
erecting shop or storehouse on tractor-drawn trail 
(Fig. 3). 

Normally the motors are delivered to the east or} 
end of the shop where the motor-generator set is locit 
Here they are inspected and given a Megger insulati 
test and a running test with d.c. power at about 12: wi 
from the m.g. set. The amount of work to be done 
determined by the shop record card shown as Fig. 62 
by the condition of the motor as indicated by the insi 
tion. A preliminary inspection report is shown in Fig. 

After the preliminary test and inspection, the mo 
moved by means of the crane to the west or ri 


PRELIMINARY INSPECTION 


Job No........... 

Serial No. ............ Name of equipment ........ 
Type or model No. .......... Manufacturer........ 
Date received in shop е «uidens 


Armature serial No..... Pinion serial No...... 


Condition of commutator Pinion Shaft 
Condition of brushholders 
Condition of external сарев........................... ‘ 
Do both axle caps have same Serial No. as frame........ - 
Are grease pipes in good condition C. E........ P. E... 


Is general condition of equipment clean or dirty....... 


List below any major parts missing................- ` 


Fig. 7—The requirements as indicated by the shop record card 
preliminary inspection report shown above determine the 
work to be done on each motor 


of the shop from which point the motor moves р 
sively through the shop to final testing. 

[Overhaul procedure will be described in Part П 
this article.—Editor.] 
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Г. N. Telegraphs 
imploys Pole Setting Machines 


lwo pole-setting machines have recently been placed in 
ice by the Canadian National Telegraphs. The 
ers report that one of the machines can dig a six- 
hole in less than three minutes. In addition to dig- 


pee s 


The machine digs holes and also sets and removes poles 
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Reconditioned Canadian Pacific coach equipped with fluorescent lighting 


ging the hole at almost any angle desired, the machine 
can pick up the pole and place it in position and can also 
uproot and remove old poles without requiring any 
softening up of the earth. The device is mounted on 
a Diesel Caterpillar tractor with over-size tread. The 
tube which houses the shank of the digging auger is 
fitted at the top with a pulley sheave and functions as 
a gin pole. A winch driven by the tractor engine does 
the lifting. With the aid of the machine, a three-man 
crew can set a mile of poles in one day. This amount 
of work previously required a gang of eight men for 
at least five days. Either a l6-in. or a 20-in. auger 
can be used. One of the units is now in operation in 
Mount Albert, Ont., 40 miles north of Toronto; the other, 
at Lundar, Man., 70 miles north of Winnipeg. 


C. P. R. Coach Is 
Fluorescent Lighted 


Fluorescent lighting was installed in the Canadian Pa- 
cific coach No. 2169 while it was in the railroad's Angus 
shops at Montreal for general overhaul. The recon- 
ditioned car was placed on exhibit on March 1. It was 
one of the last to be built since the war started and the 
shopping period coincided with the receipt of a limited 
amount of lamp$, plastics and a motor-generator set. 

The car is lighted by thirty-six 14-watt, 15-in. T12 
fluorescent lamps over the seats and fourteen 15-watt, 
18-in., T8 lamps mounted on the surface of the ceiling 
for general lighting. The car has a seating capacity 
of 72 and there is a transversely mounted unit over 
each seat equipped with a plastic shade, recessed into 
the underside of the parcel rack and an individual switch 
at the outer end of each fixture. The ceiling units are 
also transversely mounted. The lamps operate on 115 
volts a.c. from a 1,200-watt motor-generator set supplied 
by the Safety Car Heating & Lighting Company of 
New Haven, Conn. The motor-generator set in turn 
receives its power from a 30-volt, gear-driven auxiliary. 

The average lighting intensity on the 33-in. 45-deg. 
reading plane as taken at 20 locations is 5.7 foot-candles. 
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Grinder for 

Finishing Contours 

The grinding of contour tools such as flange 
and tread finishing tools for wheel work 
has always presented a difficult problem. 
The Gorham Tool Company, Detroit, 
Mich., has developed a contour grinder 
known as the Gorham-Baker grinder for 


Gorham-Baker grinder for contour tools 


sharpening these tools in its own shop and 
is now making this machine available for 
railroad use. Although this grinder was 
developed primarily for grinding form 
tools for railroad tires and wheels, it can 
be used for a variety of form grinding 
operations. 

The machine has a three-speed, V-belt- 
driven, vertical spindle mounted in anti- 
friction bearings. When using straight 
grinding wheels, a power vertical recipro- 
cating motion can be imparted to the entire 
spindle assembly. A lever controls the 
mechanism which actuates the reciprocat- 
ing motion so that it may be thrown out 
when using a taper wheel or when dressing 
the grinding wheels. 5 

The table consists of three plates, the 
bottom one of which is bolted to the knee 
of the machine and can be tilted 10 deg. 
each side of horizontal for grinding side 
clearance. A pointer and protractor scale 
indicates the degree of angularity. The 
middle plate rides on balls running in 
grooves, permitting free motion in relation 
to the stationary bottom plate. The top 
plate likewise rides on balls in grooves that 
are at right angles to the grooves in the 
bottom and middle plate. This permits free 
sidewise motion between top and middle 
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plates. This combination of motions makes 
it possible to move the plate in any direc- 
tion required to follow a contour. All three 
plates may be locked together. In the 
locked position the top plate is located so 
that the work is clear of the wheel and a 
cut-out in the plate permits the wheel dress- 
ing diamond to pass entirely by the wheel 
length. 

The template to which the form is to be 
ground is fastened to the top plate and 
clamped against the backing plate which 
takes the thrust on the template and holds 
the template square with the work holder. 
Slots permit sidewise adjustments of the 
template. In operation the template is 
brought against a roller which revolves on 
a stud carried on a block dovetailed into 
the bottom plate. The rollers against which 
the template rides are precision ground to 
step diameters and the grinding wheel, as 
later described, is dressed to correspond. 
The position of the dovetailed slide governs 
the relation of the work piece to the wheel. 
The feed of the work into the grinding 
wheel is controlled by the knurled hand 
wheel which moves the dovetailed slide in 
or out. Since both the template and the 
work are attached to the top plate, the 
form of the template is accurately ground 
on the work. 

The work holding block slides in a chan- 
nel in the top plate. The bottom of the 


NEW DEVICES ——— 


Setting the diamond to dress the 
grinding wheel 


holder is ground in the plane of the toj 
plate with the background square so tha 
the work is held parallel to the -templat 
back plate. 

When grinding with a taper wheel, thi 
work is clamped flat on the bottom plat 
of the holder. А ]10-deg. angle bloc! 
which keys into the bottom plate is fur 
nished for staging work to grind a 10 
deg. end clearance when using a straig? 
wheel. 

A diamond wheel dresser is mounted or 
a dovetailed slide attached to a swive 
arm. The dressing head rotates 40 deg 
each side of vertical for dressing tape! 
wheels. The travel of the dresser is con: 
trolled by a hand lever. The angle 0! 

(Continucd on next left-hand page) 


The template against the roller controls the grinding wheel 
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CHILLED CAR WHEELS 
ROLL UP new high 


vere shortages of foundry 


a year which was no less tough 


г stagge g ton-mile totals . . . 1944 
cte table increase in the 


ver-increasing load have resulted 


e in product quality. The AMCCW 
manufacturer must subscribe, 


followed in every respect. 


CHILLED CAR WHEELS 
SAVE foar WAYS . . $ 
1. Lowest Cost рег mile 

2. Increased Rail Life * 

3. Increased Brake Shoe Life S 
4. Reduced Machine Shop Cost: x ^ 
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С) ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


the dressing head is read directly from a 
graduated scale. The feed of the diamond 
to the wheel is governed by a knurled grad- 
uated hand wheel controlling the move- 
ment of the dovetailed slide. The gradua- 
tions on this knurled wheel are on the side 


facing the operator so that the grinding | 


wheel diameter may be reduced in incre- 
ments corresponding to the diameter steps 
on the follower rollers. 

In grinding the Tru-Form tool the opera- 
tor first selects the template that suits the 
tool. The straight grinding wheel is used 
and if dressing is needed this is done with 
the setting at zero. The diameter of the 
grinding wheel is measured and a follower 
of the same diameter is selected. On sub- 
sequent dressings the diamond is moved in 
by multiples of .005 in. so that the follower 
can be selected without actually measuring 
the wheel each time. The tool is clamped 
in the holder, adjusted and the grinding 
done by moving the table as permitted by 
the action of the follower against the 
template. The tool is ground to match the 
template. 

The procedure for grinding constant- 
clearance tools is much the same except 
that a tapered wheel is used. When dress- 
ing the tapered wheel the ‘dresser is swiv- 
elled to a 6-deg. angle. Only the .750 in. 
diameter follower is used with tapered 
wheels. After dressing the wheel a gauge 
is used to adjust the tool height by means 
of the knee elevation so that the wheel 
diameter at the cutting edge of the tool is 
.750 in. diameter thereby assuring a con- 
tour being ground on the tool an exact 
duplicate of the template. 

The Gorham-Baker grinder is driven by 
a 1%-hp. motor operating on 220/440 volts 
alternating current. Spndle speeds of4,500, 
6,500 and 10,150 r.p.m. are used. The 
weight of the machine is 1,100 Ib. and the 
space required is 24 in. by 28 in. by 52 
in. high. 


High Fidelity 
Loud Speaker 


A loud speaker suitable for various applica- 
tions of public address.systems is being 
offered by the Altec Lansing Corporation, 
Hollywood, Calif. The reproduction of high 
and low frequencies is accomplished by a 


The speaker is designed to radiate over a wide 
range of frequencies and is rated at 15 watts 
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multi-cellular high-frequency unit placed 
within a conical low-frequency unit. The 
high-frequency unit employs an aluminum- 
alloy metal diaphragm, while the low- 
frequency assembly is mounted in a 15-in. 
stiff paper cone. Voice coils. are wound 
with rectangular wire operating in the 
fields of permanent magnets having high 
flux density. The speaker is available sepa- 
rately or mounted in a walnut finished cabi- 
net which provides 8 cu. ft. of air space to 
allow for a wide range of tonal quality. 
The speaker itself requires less than 1% 
cu. ft. of space. A compact 60-decibel-gain 
amplifier with a 15-watt output can be had 
for driving the speaker. 


75-Ton Portable 
Hydraulic Press 


In connection with the maintenance of 
roller bearings on railway equipment, one of 
the important requirements is a powerful, 
accurate and quick-acting hydraulic press 
for removing and re-applying outer races, 
cups and bearings. The machine illustrated 


Applying the outer race in a roller-bearing 
2 journal box 


is а 75-ton portable hydraulic press, made 
by K. R. Wilson, Buffalo, N. Y., and now 
in service at the 47th Street, Chicago, shops 
of the Chicago, Rock Island & Pacific. 

The machine has a, piston travel of 12 in. 
and a table adjustment of 3 ft., by means 
of a hand winch at the left and removable 
stop plugs in the sidebar holes which sup- 
port the truss-reinforced table structure. 
The controls are designed so that the ram 
is brought quickly to the work by operation 
of the hand lever at the right in conjunction 
with the large low-pressure cylinder. A 
simple shift of the control lever then 
applies pressure through a smaller cylinder 
which gives pressures up to 75 tons on 
the ram without exceeding the safe load 
on the machine. Gauge pressures above 75 


(Turn to next left-hand page) 


tons on the gauge are shown on a red dj 
as a warning to press operators. 

In addition to the work in conn 
with roller bearings, the press is used 
applying bushings in brake levers 
heads, straightening shafts up to 4 
diameter with an accuracy of .002 
many other similar jobs. 


Portable 
A.C. Test Sets 


Two portable a.c. test sets, capable || 
supplying smooth test voltages from 0 
maximum rated voltages (2,000 and 8 


One of the 2,000-volt test sets, sho 
lead, test leads, and handwheel 
autotransformer 


volts), have been announced by the 
Electric Company. Either set cati 
from any 115-volt, 50- or 60-суйё 
and each has a capacity of 2,0 
amperes. The units were developé 
cially for testing Diesel-electric lec 
larger than 600-hp., but have other 
applications such as generators, 1 
motor parts and appliances. 

Both sets consist of a dry-type $ 
transformer,  variable-voltage autó 
former, two indicating voltmeters, voll. 
selector switch, signal lamp, air 1 
breaker with magnetic overload їл} Ж; 
supply switch. Two 15-ft. shiel 
leads with insulated handles and a |: 
supply cord with plug аге also 10 
One of the indicating voltmeters is “> 
measure voltages up to half of the max 
rating, and the other up to full test vol 
This assures accuracy of results and ё 
nates guesswork, even when testing at 
tively low voltages. 

These compactly constructed st 
housed in rectangular steel cases mof. 
on three-wheel trucks and grounded t 
the third conductor in the supply 
When the sets are not in use, the Û 
leads are coiled and hung on hooks atta 
to the rear panel of the case. A handle 
remains in a vertical position whet 
in use is provided so that the set maj 
easily moved. , 

Both sets are 19 in. high. The 2008 
unit is 18 in. wide, 22 in. long and we 
290 1b., while the 6,000-volt set * 
325 lb. and is 15 by 25 in. 
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Before the war freight was highballed 
‘Pon the Southern Pacific between Los 
Angeles and San Francisco, making the 
25 mile run overnight. 

Тһе trains were hauled by the same 
dass of 4-8-4 super-power Lima loco- 
notives that speed its famous passenger 


tains - - - the streamlined “Daylights.” 


^ LOCOMOTIVE WORKS ` 


INCORPORATED 


LMA Ж 


Los Angeles and San Francisco 


FREIGHT WILL AGAIN 


e 


Between 


The Southern Pacific plans to resume 
this cannonball freight service as soon 
as possible in the post-war period and 
is already equipped with the motive 
power, now having a fleet of sixty 
4-8-4 Lima locomotives to be utilized 
on its “Overnights” as well as its 
“Daylights.” 


INCORPORATED, LIMA, OHIO 


Quick-Acting 
Blower Valve 
A quick acting 1:4 -іп. blower valve has been 
developed by the T-Z Railway Equipment 
Company, Chicago, all parts of which are 


A.A.R. standard except for the stem and the 
bronze bonnet. The Acme triple thread, 
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The T-Z quick-acting blower valve 


seven threads per inch, on the brass stem. 


permits the valve to be fully opened or 
closed quickly by turning either the A.A.R. 
standard hand wheel or the lever. The 
stem is fitted with a removable ball-type 
disc seat made of nickel-alloy. This disc, 
in turn, seats into a removable ring made of 
the same material. 

It can be furnished with a globe or an 
angle valve body, both of which are made 
of steel. All other parts are made either 
of brass or bronze. 


Vibration Recorder 


An instrument called the Vibrograph has 
been produced by the Westinghouse Elec- 
tric & Manufacturing Company to meet the 
requirement for a quick simple means of 
recording vibration on the spot. The 
instrument, which looks something like a 
box camera, weighs less than nine pounds 
and requires no power connection. It 
writes a permanent record of vibrations 
over the range of 600 to 15,000 cycles per 
minute with amplitudes as low as one ten 
thousandth of an inch or as great as one 
sixteenth of an inch. The record and a 
timing wave, which are drawn by a stylus 
on a transparent plastic tape one inch wide, 
are viewed by a low-power microscope. 
The Vibrograph is a mechanical device 
and achieves mechanical amplifications of 
about eight, using the same principle by 
which earthquakes are recorded. It con- 
sists essentially of a frame containing a 
mass suspended by a weak spring. A 
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The instrument is a mechanical device which 
amplifies and records vibration 


pointer attached to the mass indicates rela- 
tive motion between the frame and mass 
when the frame is applied to a vibrating 
body. The record is made on the tape, 
either when the instrument is placed on the 
vibrating body or when held in the hand, 
and the vibration is picked up by a prod. 


.Magnaflux Unit 


A Magnaflux unit designed especially for 
the railroad field has recently been intro- 
duced by Magnaflux Corporation, 5900 
Northwest Highway, Chicago 31. This unit 
is suitable for the detection of fatigue 
cracks and other discontinuities in prac- 
tically all locomotive, car and similar steel 
parts. It is recommended íor use in en- 
ginehouses, car shops, etc. 

Designated as Type KT-2.5, this unit is 
of push-cart style, has folding handlebars 
and is equipped with 16-in. rubber tired 
wheels and heavy eyebolts to facilitate han- 
dling. It is ruggedly and compactly con- 
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Magnaflux unit designed especially for railroad use 


structed with an all welded steel frame 

The KT-2.5 unit delivers high values al 
alternating current at low voltage whid 
may be used for both magnetization an 
demagnetization. It is usually construct 
for interchangeable operation on 220- of 
440-volt, 60-cycle, a.c. circuits, and may 
obtained for operation on other stand 
voltages and frequencies. 


Ground 
Resistance Tester 


An instrument for testing ground resi 
ance, designated as Model 255 
having ranges of 0/3, 0/30, 0/300 a 
0/3,000 ohms, is being offered by Аш 


IDT'OgTOU 


P 


The set is suitable for meas 
resistance under conditions of e) 
or moisture 


ated Research Incorporated, Chica 
test voltage of 175 is developed by 
chronous selí-rectifying vibrator, re 
its power from two dry-cells. _ 

measurements are made by mea 

potentiometer and a D?’Arsonvyal | 
nometer reading directly in resistano 
a condition of voltage balance is oba 
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in System assures a substantial 
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A new type of steam locomotive, powered by 

turbine in place of the cylinders, pistons and d 
rods of the conventional design of locomotive, 
recently been completed and is now undergoi 
tests on the Pennsylvania Railroad. 

jocomotive The turbine is designed to develop 6900 
horsepower, providing power at the tender 
sufficient to pull a full-length passenger train at 10 
miles an hour or to operate heavy freight trains 
high speeds. 


American Arch 


SECURITY CIRCULATOR DIVISIO 
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STEAM TURBINE 
LOCOMOTIVE 


ECURITY CIRCULATORS 


е This new type of steam loco- 
motive, undergoing tests for 
the Pennsylvania Railroad, is 
creating interest in all railroad 
engineering departments. It is 
modern, advanced and a prod- 
uct of years’ experience in loco- 
motive development by the 
railroad and the builders. 

The Security Circulators used 
to support the arch and аз а cir- 
culating device in the firebox of 
this locomotive were the cul- 
mination of proven ability in 
other classes of power. 

The following advantages are 
secured through the application 
of Security Circulators. 


Security Circulator equipped 
locomotives are available for 
continuous operation for longer 
periods than other locomotives 
because they have cleaner flues, 
longer arch life, and improved 
combustion so that boiler main- 
tenance is greatly reduced. 

With Security Circulators cir- 
culation is improved over crown 
sheets and in side water-legs; 
and honeycombing, flue plug- 
ging and cinder cutting are 
reduced. 

The installation of Security 
Circulators permits the use of a 
100% arch in any type of fire box 
and increases the life of the arch 
brick. 


A proposed Chesapeake & Ohio steam-turbine-electric locomotive 


Propose Steam-Turbine Loco- 
. motives for the C & О. 


THE Chesapeake & Ohio, on March 28, 
asked W. P. B. permission to build three 
coal-burning turbine-electric locomotives. 
The new locomotives will develop 6,000 
hp. delivered from a steam turbine to 
generators and will be capable of run- 
ning more than 100 miles an hour. 

The Baldwin Locomotive Works already 
has completed the basic designs. C. & O. 
engineering personnel is collaborating with 
Baldwin in completion of design details. 
The steam turbine and electrical equip- 
ment are designed and will be built by 
the Westinghouse Electric & Manufactur- 
ing Company. The cab will be near the 
front end of the locomotive. The coal 
supply will be carried at the head end in- 
stead of in the tender, as at present. The 
boiler will take up the center section be- 
hind the engineman’s cab. The steam tur- 
bine and electric generators, with a capac- 
ity of 4,000 kw., will be placed at the rear. 
Motors will be mounted on each of the 
driving axles. 

The locomotives, according to a state- 
ment issued by Carl E. Newton, president 
of the C. & O., are being built for the 
specific purpose of powering separate sec- 
tions of a projected new streamline train 
which will be constructed as soon as critical 
materials and manpower become available. 


Army Releases Steel for 2,000 
More Box Cars 


A рїнЕСТ transfer of carbon steel from 
-the Army to the Office of Defense Trans- 
portation will enable the production of 2,000 
additional new box cars in the first nine 
months of 1945, the O. D. T. has an- 
nounced. 

The Army has turned over 34,000 tons 
of carbon steel for the second quarter of 
1945, the O. D. T. said, bringing the total 
box-car production for the first nine months 
of 1945 to the “desired goal" of 20,000. 


?29 


Col. J. Monroe Johnson, O. D. T. direc- 
tor, said that the railroads have placed or- 
ders for all these new cars. He expects the 
cars to be in service by October, in time 
for the heavy grain movement due at that 
time. In addition, they will also place the 
railroads in a better position to handle the 
increased freight traffic to the west coast 
called for by huge shipments of war mate- 
rials to the Pactific+theater. 

The action of the Army, Colonel John- 
son said, indicates a recognition on its part 
of the importance of the box-car program 
as an essential feature of the war effort. 


N. Y. C. 4-8-4 Locomotive — 
A Correction 
Tue 25 4-8-4 type locomotives which 


are on order with the American Locomotive 
Company for the New York Central will 


Miscellaneous Publications 


NoRFOLK & WESTERN LocoMoTIvES.— 
The Norfolk & Western has issued a 
plastic-bound booklet, with cover in 
colors, descriptive of its modern coal- 
burning steam locomotives, "modern" 
being used to designate those locomo- 
tives with high-capacity boilers with 
roller bearings on all engine and tender 
wheels, one-piece cast-steel bed frames, 
improved counterbalancing, and com- 
plete mechanical and pressure lubrica- 
tion. The locomotives described in the 
booklet are of three types: (1) a stream- 
line passenger locomotive, Class J, with 
a 4-8-4 wheel arrangement; (2) a 
single-expansion articulated freight and 
heavy passenger locomotive, Class A, 
with a 2-6-6-4 wheel arrangement, and 
(3) a heavy Mallet compound freight 
locomotive, Class Y6, with a 2-8-8-2 
wheel arrangement. Each of these 
types is illustrated and data are given 
on the performance, maintenance cost, 
fuel economy, and utilization. 


have 79-in. wheels. Through a typograph- 
ical error this dimension was given as 
29 in. in the caption under the illustration 
on page 188 of the April Railway Me- 
chanical Engineer. The locomotives are 
Class 5-1. 


Burlington Plans Glass-Domed 
Passenger Car 


WonKING in conjunction with engineers 
and draftsmen of the General Motors Cor- 
poration, the Chicago, Burlington & Quincy, 
through its president, Ralph Budd, has 
announced plans for the construction of a 
new type of passenger car which will be 
featured by a dome made entirely of glass. 

According to Mr. Budd sculptors, de- 
signers and artists of General Motors had 
conceived the idea of giving railroad pas- 
sengers an entirely new and unobstructed 
view of the country through which they 
ride by designing a car "without any in- 
hibitions or restrictions such as past railroad 
practices or standards." As a result a car 
has been produced which is provided with 
an upper level of seats and with glass domes 
of an unusual design. 

According to present specifications, the 
floor of the middle section of the car will 
be slightly lower than in standard cars and 
will be roofed with a glass-enclosed dome. 
In addition to providing the two seat levels 
the car will add to the seating capacity. 
For experimental and demonstration pur- 
poses a standard car will be remodelled to 
conform with the new design. 


Train Telephone for the 
C. of N. J. 


THE Central of New Jersey is turning to 
train telephone to help improve coordina- 
tion of switching movements in its busy 
Allentown, Pa., yard. A one-way inductive 
installation will be made in the yard office 
at the westbound hump and on locomo- 
tives working in that section of the yard. 
Radio also is being studied for possible 
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Orders and Inquiries for New Equipment Placed Since the Closing 
of the April Issue 


LOCOMOTIVE ORDERS 


Road No. of locos Type of loco. Builder | 
Pere Marquette... ............ ч 1 1,000-hp. Diesel-electric . . Electro-Motive 
FREIGHT-CarR ORDERS 
Road No. of сага Type of car Builder 
Altón. uua coii рЫ Баа 500i. Вож, о ORA . Pullman-Standard 
Clinchfield 1,000  50-ton hopper ......... American Car & Fdy. 
FREIGHT-CAR INQUIRIES 
Road No. of cars Type of car Builder 
Bangor & Aroostook 50.100; TONG Boppet, «voluere Pesin sti 
50-100 50-ton rack 
Canadian National ................. A 500 50-ton box ..... 


1 Authorized by Federal Judge John B. Barnes. Cost, $1,675,000, 


application at other points on the railroad. 

The Jersey Central’s first radio installa- 
tion is one of a number of improvement 
projects on the railroad’s 1945 capital ex- 
penditures budget. The projects include 
several new structures for employees, a 
new tower and a new interlocking installa- 
tion at V.N. tower, just east of the Allen- 
town yard, other signaling improvements at 
various points on the railroad, new ma- 
chine tools and mechanized equipment for 
shop, storehouse and maintenance-of-way 
work, additional floodlight and loudspeaker 


Оно INJECTOR Company.—Joe W. 
Greene has been appointed general sales 
manager of the Ohio Injector Company, 
Wadsworth, Ohio. 

* 


NATIONAL MALLEABLE & STEEL CASTINGS 
CoMPANY.—At his own request, Henry F. 
Pope, chairman of the board of the National 
Malleable & Steel Castings Company since 
1934, was not re-elected to that post at the 


Henry F. Pope 


annual meeting on March 28 and the office 
of chairman was left vacant. Mr. Pope, 
who will continue as a director, has been 
active in the company since he began as 
an office boy with its predecessor, the Cleve- 
land Malleable Iron Company, in 1884, and 
has served in various capacities including 
those of assistant treasurer, vice-president 
and president. He has been a director since 
1899. W. H. Moriarty, assistant to the 


230 


systems for the railroad's principal yards, 
and mechanical improvements at a number 
of specific locations. 


Eksergian Receives 
Levy Medal 


AT Medal Day exercises at the Franklin 
Institute on Wednesday evening, April 18, 
Dr. Rupen Eksergian, chief consulting en- 
gineer of the Edward G. Budd Manufac- 
turing Company, received the Louis Edward 
Levy gold medal which was founded in 


Supply Trade Notes 


W. H. Moriarty 


president responsible for the direction of 
general policies and coordination between 
the five plants of the company for all in- 
dustrial sales, has been assigned the addi- 
tional duties of assisting in the administra- 
tion of the railway sales department. 


Army-Navy E Awards 


American Foundry & Equipment 
Company, Mishawaka, Ind. Third star. 

Copperweld Steel Compamy, Glass- 
port, Pa. Fourth award. 

DeVilbiss Company, 
Fourth award. 

Lodge & Shipley Machine Tool Co., 
Cincinnati, Ohio. Fifth renewal. 

Pacific Car & Foundry Company, 
Billings, Mont. 

United States Rubber Company, Pas- 
saic, N. J. 


Toledo, Ohio. 


1923 to be awarded to the authors of papers 
of especial merit published in the Journal 
of the Franklin Institute. Dr. Eksergian’s 
paper was entitled “On the Reaction of 
Fluids and Fluid Jets” and appeared in 
the May, 1944, issue of the Journal. It 
includes a discussion of rocket propulsion 
and jet drive for airplanes, together with 
some phases of the reaction of jets. 


А. S. M. E. Semi-Annual Meeting 


THE semi-annual meeting of the Amer- 
‘ican Society of Mechanical Engineers will 
be held at 11 a.m. on June 18 at the Stevens 
Hotel, Chicago. The meeting will be de- 
voted solely to the report of the tellers 
on the ballot for changes in the Constitu- 
fion which has now been distributed to 
the members of the Society. 


Responsibilities of Foremen — 
A Correction 


Е. R. BarrLEv, whose paper entitled “A 
Wide Range of Interests" appeared on page 
147 of the April issue of the Railway Me- 
chanical Engineer, is chief of motive power 
and car equipment of the Canadian Na- 
tional, not of the Canadian Pacific. 


PITTSBURGH STEEL FOUNDRY., CORPORA- 
TION.—D. P. Morgan has been appointed 
assistant sales manager, Philadelphia, Pa., 
district of the Pittsburgh Steel Foundry 
Corporation, Glassport, Pa. Mr. Morgan 
formerly was sales engineer of the Hanna 
Stoker Company, Cincinnati, Ohio, cover- 
ing the railroad fields in the eastern and 
southern territories. 

* 

OXWELD RAILROAD SERVICE CoMPANY.— 
Kenneth I. Thompson has been appointed 
eastern sales manager of the Oxweld Rail- 
road Service Company, with headquarters 


Kenneth 1. Thompson 


at New York. Previously Mr. Thompson 
was western sales manager of the railroad 
department of the Ingersoll-Rand Company. 
He was born at Bridgeport, Conn., on 
March 28, 1904, and is a graduate ot the 
Staunton Military Academy, Staunton, Va. 
In 1921 he entered the railway supply field 
as a salesman in the employ of the Penn- 
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sylvania Pump & Compressor Company. 
A short time later Mr. Thompson went with 
the Fuller Lehigh Company and in 1937 he 
became associated with Ingersoll-Rand. 

* 


Preco INCORPORATED. — Preco Incorpo- 
rated, has recently opened district offices 
at 135 South LaSalle Street, Chicago, and 
70 East Forty-fifth street, New York. The 
branch office will be in charge of Paul H. 
Montgomery and Horace M. IVigney, re- 
spectively. 

+ D 

H. K. Porter Company.—S. B. Hep- 
penstall, Jr., has been elected vice-president 
of the H. K. Porter Company, Pittsburgh, 


S. B. Heppenstall, Jr. 


Pa., with headquarters in the general offices 
in Pittsburgh. Mr. Heppenstall formerly 
was vice-president in charge of sales of the 
Heppenstall Company. 

* 


WARNER & SWASEY Company.—d. H. 
Keetch has been appointed head of the 
newly organized sales-service department 
of the Warner & Swasey Company, Cleve- 
land, Ohio, after a two years’ leave of 
absence on government service. In Wash- 
ington, Mr. Keetch served as chief of the 
priorities and distribution branch, tools di- 
vision, War Production Board. 

* 


ENTERPRISE RAILWAY EQUIPMENT COM- 
PANY.—O. A. Wallace, who recently re- 
signed as superintendent of the car depart- 
ment of the Atlantic Coast Line, with head- 
quarters at Wilmington, N. C., has been 
appointed sales engineer of the Enterprise 
Railway Equipment Company, Chicago. 

* 


Boss Вот & Nut Company.—Milton 
Strauss has been elected president and 
treasurer of the Boss Bolt & Nut Co, 
Chicago, a division of the Lock Nut Cor- 
poration of America. Mr. Strauss recently 
purchased the controlling interest in the 
company. C. J. Johnson, secretary since 
1927, has been re-elected to that position 
and appointed assistant treasurer. George 
S. Hubbard has been elected vice-president, 
continuing also as sales manager. Edward 
J. Guck of Detroit, Mich., for a number 
of years a production specialist and opera- 
tor of his own plants, has been appointed 
general manager in charge of production. 
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BurraLo Force Company.—Charles С. 
Cheyney has been appointed sales manager 
of the Buffalo Forge Company, Buffalo, 
N. Y. Mr. Cheyney was for a number of 
years Chicago representative of the com- 
pany. In recent years he has been assistant 
sales manager. 

* 

AMERICAN ROLLING MILL COMPANY.— 
Harry Holiday has resigned as manager 
of the Butler, Pa., division of the American 
Rolling Mill Company because of illness. 
Gordon Gage, general superintendent, suc- 
ceeds Mr. Holiday, and Roy P. Tooke, 
assistant chief of the company's general 
engineering department in Middletown, 
Ohio, has been transferred to Butler as 
general superintendent. 

* 

GALVIN MANUFACTURING CORPORATION.— 
Edward L. Pincus, formerly chief field ex- 
pediter for the Philco Corporation, has been 
appointed district sales manager, middle 
Atlantic states, for the Galvin Manufactur- 
ing Corporation, with headquarters in 
Philadelphia, Pa. 

* 

DEARBORN CHEMICAL CoMPANY.—George 
R. Carr, whose election as chairman of the 
board of the Dearborn Chemical Company, 
Chicago, was reported in the April issue, 
was born at Argenta, Ill, on January 23, 
1877, and is a graduate of the University 
of Illinois (1901). Two weeks after 


graduation he joined the staff of Dearborn. 


as a salesman and served successively until 
1922 as assistant general manager and gen- 


George R. Carr 


eral manager. In 1922 he was elected vice- 
president and general manager, and in 
February, 1944, chairman of the executive 
committee. 
* 

PULLMAN-STANDARD CAR MANUFACTUR- 
ING Company.—Henry С. MacDonald has 
been appointed assistant vice-president of 
the Pullman-Standard Саг Manufacturing 
Company, with headquarters in New York 
as heretofore. Mr. MacDonald is a gradu- 
ate of Cornell University. He was with the 
Standard Steel Car Company from 1902 
to 1930, rising from sales engineer to 
assistant to the vice-president. He was 
appointed assistant secretary of Pull- 
man-Standard when that company was 
formed through the merger of the Standard 
Steel Car Company and the Pullman Car 
& Manufacturing Co., in 1930. 
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Eaton MANUFACTURING COMPANY.— 
E. D. Cowlin has been appointed resident 
manager of the Reliance Division of the 
Eaton Manufacturing Company, Massillon, 
Ohio, assuming local supervision of manu- 


E. D. Cowlin 


facturing and sales operations as well as 
of all activities in' connection with. opera- 
tions of the Reliance Division in Massillon. 
Mr. Cowlin was originally manager of the 
New York office. He is a past president of 
the National Railway Appliance Associa- 
tion, and holds memberships in the Ameri- 
can Society of Mechanical Engineers, the 
American Railway Engineering Associa- 
tion, and the Canadian Railway Club. 


* 


CooPER-BEssEMER CorporaTion.—C. М. 
Bovard has been appointed design engineer 
of the  Cooper-Bessemer Corporation, 
Mount Vernon, Ohio. Mr. Bovard was 
previously chief draftsman. 


* 


Iron & Steet, Propucts, Inc.—David 
Newhall, has been elected vice-president in 
charge of the New York district of Iron 
& Steel Products, Inc., Chicago, with head- 
quarters at 780 Riverside Drive, New York. 
Mr. Newhall served the company in the 
same capacity several years ago. 


* 


AMERICAN CAR AND FOUNDRY COMPANY. 
—Frederick H. Norton has been appointed 
assistant vice-president in the sales depart- 
ment with headquarters in New York. Mr. 
Norton attended the Morgan Park Military 
Academy, Chicago, from 1920 to 1924, and 
during this period worked part time for the 
Union Metal Products Company, now the 
Standard Railway Equipment Company. 
He later was employed by the Union Metal 
Products Company, first as office boy and 
then as draftsman, meanwhile attending 
night school and graduating in 1928. He 
is a graduate of Purdue University (1932) 
with a degree in mechanical engineering. 
He subsequently was employed as sales 
engineer by the A. L. Jackson Company 
and in 1934 became sales engineer in the 
Chicago office of the American Steel Foun- 
dries assigned to mid-western railroads. 
In May, 1940, he was appointed war pro- 
duction engineer and assigned to Washing- 
ton, D. C., to handle all of the American 
Steel Foundries, activities with the govern- 
ment and foreign agencies. 
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The nearer we get the 


4 


Each stepping stone to Tokyo has been harder to 
> take. = 

They said it couldn’t come any worse than Guad- 
alcanal. That even the nights were something you’d 
rather forget. Japs shrieking in the dark and rapping 
on trees and tossing rocks into foxholes—and now and 
then a grenade just to keep the boys guessing. 


Then came Tarawa. 


You heard how the landing boats got hung on a 
reef. How the boys had to wade in under cross-fire 


from the enemy. They said Tarawa would go down 
as the worst. 


Then came Iwo Jima. 


They said, a mile offshore, in the barges, the sea 
boiled like vegetable soup from Jap shelling. It was 
full of chopped-up boats. They said the Japs’ big guns 
were above and they just aimed down hill and let go. 
They said it cost us five times the price of Tarawa. 
They said Iwo was the worst. 


Next? 


Lets make 7 unlucky 
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harder they fall ! 


Well—there’s Chichi Jima, Haha Jima—fifteen 
islands to go. And then, of course, the ultimate ob- 
jective—Japan itself. 


You can help lower the price we'll have to pay— 
by buying War Bonds. Bonds to give our boys equip- 
ment to throw at the enemy. For the more equipment 
they can throw at them, the fewer lives they will have 


to give. Contributed by 


How much are you investing to help preserve 
American lives? 


Steam Division 


of American Locomotive 
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ELLIOTT Company.—lt’. A. Elliott, vice- 
president in charge of sales of the Elliott 
Company, Jeannette, Pa., has been elected 
executive vice-president. Ronald B. Smith, 
manager of engineering research and de- 
velopment, has been elected vice-president 
in charge of engineering, and M. G. Shev- 
chick, secretary, has been elected also 
treasurer. F. W. Dohring, general sales 
manager, has been given added responsi- 
bilities as assistant to the executive vice- 
president. 

* 

LIMA Locomotive Wonks.—Robert E. 
Briggs, assistant shop engineer, has been 
appointed shop engineer of the Lima Loco- 
motive Works, to succeed the late W. N. 
McConkey. van B. Wagner has been 
appointed senior assistant shop engineer, 
and Henry Wagner, Jr., assistant shop engi- 
neer. 

Robert E. Briggs is a graduate of Ohio 
State University (1934). He formerly was 
employed in the Packard Electric division 
of the General Motors Corporation, War- 
ren, Ohio, and was process engineer there 
when he resigned in 1937 to become indus- 
trial engineer at the Berger Manufacturing 
division of the Republic Steel Corporation, 
Canton, Ohio. He was appointed plant 
engineer in 1940. In 1942 he joined the 
Lima Locomotive Works as assistant shop 
engineer. 

Ivan B. Wagner has been in the electri- 
cal department of the Lima Locomotive 
Works for the past 28 years and has been 
chief electrician for 19 years. 

Henry Wagner, Jr., was in the employ 
of the American Locomotive Works at 
Pittsburgh, Pa., before joining the Lima 
shop engineering department 28 years ago. 

* 


PITTSBURGH STEEL FOUNDRY Corpora- 
TION.—G. D. Thompson, chairman of the 
board of directors of the Pittsburgh Steel 
Foundry Corporation, Glassport, Pa., has 


G. D. Thompson 


been elected president of the company. 
Mr. Thompson has been a director of the 
company for the past six years. He was 
elected chairman in 1942. He attended the 
Carnegie Institute of Technology and was 
at one time production manager of the 
Westinghouse Electric & Manufacturing 
Company. Subsequently, he was president 
of the Thompson & Taylor Company and 
president of the 535 Fifth Avenue Corp. 
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WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING Company.—Ellis L. Spray has been 
elected vice-president in charge of elevator 
and air conditioning activities of the West- 
inghouse Electric & Manufacturing Co., 
at Jersey City, N. J. The Westinghouse 
Electric Elevator Company, which was a 
wholly owned subsidiary of the Westing- 
house Electric & Manufacturing Co., has 
been dissolved and will continue as the Ele- 
vator and Air Conditioning divisions of 
Westinghouse. Mr. Spray had been vice- 
president and general manager of the Ele- 
vator Company. 


* 

ALLIED RAILWAY EQUIPMENT COMPANY. 
—Carl R. Moline, whose election to vice- 
president of the Allied Railway Equipment 
Company, with headquarters at Chicago, 


Carl R. Moline 


as reported in the April Railway Mechani- 
cal Engineer, was born at Ft. Madison, 
Iowa, on April 23, 1910. He is a graduate 
of the University of Iowa, and became a 
design engineer in the employ of the Goss 
Printing Press Company at Chicago in 
1937. In 1939 he went with the Ajax Hand 
Brake Company and in September, 1940, 
resigned to become associated with the 
Allied Railway Equipment Company. On 
January 1, 1942, he was appointed to chief 
engineer, in which position he also con- 
tinues. 
* 

Union Asrestos & RUBBER COMPANY.— 
George 4A. Hull, vice-president of the 
Union Asbestos & Rubber Co., and general 
manager of the firm's Equipment Specialties 
division, with headquarters at Chicago, has 
been transferred to Los Angeles, Calif., 
where he will supervise special work in 
engineering and sales of specialties for 
refrigerator cars and other railroad equip- 
ment. Mr. Hull will retain his titles and 
continue his previous duties. 

* 


STANDARD Оп, Company or NEW JERSEY. 
—Joseph F. Hoerner, formerly New York 
district sales manager for the Baldwin 
Locomotive Works, has joined the rail- 
road sales department of the Standard Oil 
Company of New Jersey. 


* 


BENDIX AVIATION CORPORATION. — The 
Bendix Radio division of the Bendix Avia- 
tion Corporation has expanded its west coast 


quarters at North Hollywood, Calif., to pro- 
vide complete shop facilities for the as- 
sembly and production of special equipment, 
mock-ups and experimental radio installa- 
tions for aircraft, railroad, marine and other 
applications 

* 

PRESSED STEEL CAR CoMPANY.—Ernest 
Murphy, vice-president in charge of opera- 
tions, has been elected president of the 
Pressed Steel Car Company ‘to succeed 
John F. MacEnulty, who becomes vice- 
chairman of the board of directors. The 


` sales department will continue under the 


direct jurisdiction of Mr. MacEnulty. 
* 


FAFNIR BEARING Company.—Fayette 
Leister has been appointed engineering 
manager of the Fafnir Bearing Company, 
New Britain, Conn. Mr. Leister joined the 
Fafnir staff in 1921 as a sales engineer and 
for the past 10 years has been manager of 
the Detroit, Mich., territory. As engineer- 
ing manager he will have charge of all 
phases of product design and develop- 
ment, testing and research, engineering 
data and service engineering. 

* 


L. C. CHASE & Co.-GoopaALL CoMPANY.— 
L. C. Chase & Co. has been consolidated 
with the Goodall decorative fabrics division 
of the Goodall Company, to be known as 
Goodall Fabrics. The following appoint- 
ments have been announced: Paul E. Carr 
has been appointed general manager. Mr. 
Carr joined L. C. Chase & Co. in 1940 as 
manager of the woolen division and for the 
past two years has been assistant general 
manager. George B. Ogan will continue 
with the company in a consulting capacity. 
Jud E. Williams has been appointed sales 
manager. Mr. Williams has been general 
manager of the Goodall decorative fabrics 
division since 1940. 

* 

GENERAL ELECTRIC Company.—T. F. 
Barton, commercial vice-president of the 
General Electric Company, has announced 
several organization changes within the 
New York district. G. H. Reid has been 
appointed assistant district manager. W. E. 
Brown has relinquished his position as 
manager, Central Station division, but will 
remain to handle special assignments. 
H. M. Sliter has been appointed district 
manager. Horace Zimmer district manager, 
Transportation Division, has been appoint- 
ed also district manager of the Industrial 
division. H. M. Bardin is manager of sales 
of the Federal and Marine section which 
has been transferred from the Transporta- 
tion to the Industrial division. R. B. Rar 
son has been appointed manager of the New 
Haven, Conn, office, and J. J. Pascher 
will manage the Hartford, Conn., office. 
К. М. Darrin has been appointed district 
manager, transportation division, New 
York district. 

* 

HanniNGTON-WiLsoN-BRoww COMPANY. 
—David F. Robinson, recently granted in- 
active status from his assignment as lieu- 
tenant commander in the Navy Department, 
has joined Harrington - Wilson - Brown 
Company, with headquarters in New York. 
Prior to entering the service, Mr. Robin- 
son had been associated for 13 years with 
William Sellers & Co., Philadelphia, Pa 
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CuIMAx MOLYBDENUM Company.—R. L. 
Heath, formerly chief metallurgist of the 
Allison division of the General Motors 
Corporation at Indianapolis, Ind., has been 
appointed metallurgical engineer of the Cli- 
max Molybdenum Company, with headquar- 
ters in St. Louis, Mo. 

* 

CHAMBERSBURG ENGINEERING COMPANY. 
—Commander R. E. W. Harrison has re- 
joined the Chambersburg Engineering Com- 
pany as vice-president in charge of sales, 
following his release to inactive duty by 
the Secretary of the Navy after four years 
of service as a staff officer in various bu- 
reaus and offices of the Navy Department. 

* 


AMERICAN WELDING ComMpaNy.—The 
Carbondale, Pa., plant of the American 
Welding Company, wholly owned sub- 
sidiary of the American Car and Foundry 
Company has been closed and is now being 
offered for sale. P 

* 

RANSOME MACHINERY CoMwPANY.—Carl 
F. Oechsle has been appointed vice-presi- 
dent in charge of ‘sales of the Ransome 
Machinery Company of Dunellen, N. J., a 
subsidiary of the Worthington Pump and 
Machinery Corporation. 

* 


SYMINGTON - GOULD ConPonATION.— The 
Overland Supply Company, 116 New Mont- 
gomery Street, San Francisco, Calif., has 
been appointed sales representative of the 
Symington-Gould Corporation. 

* 

AMERICAN BRAKE SHOE CoMPANY.—T. 
W. Pettus, executive vice-president, has 
been appointed president of. the National 


General 


С. К. RusH, master mechanic of the 
Missouri Pacific at DeQuincy, La., has been 
appointed mechanical superintendent of the 
Southern district, with headquarters at St. 
Louis, Mo. 


J. M. Nrxon, general foreman of the 
Seaboard Air Line’s shops at Wildwood, 
Fla, has been appointed superintendent, 
motive power, of the Macon, Dublin & 


на, with headquarters at Macon, 
a. 


„С. P. Stack, formerly electrical foreman 

of the Delaware, Lackawanna and Western 
at Scranton, Pa. has been appointed di- 
vision electrical supervisor, covering all 
electrical work done on the railroad in the 
state of Pennsylvania. Mr. Slack will 
continue to make his headquarters їп 
Scranton. 


Evwarp C. Katser, whose appointment 
as superintendent of motive power of the 
Lehigh & New England at Pen Argyl, Pa., 
was announced in the April issue, was born 
at Philadelphia, Pa., on January 20, 1899. 


Вама; 
MAY. TERM Engineer 


Bearing division of the American Brake 
Shoe Company. 


Obituary 


GARTH GRIFFITH GILPIN, vice-president 
in charge of engineering of the Standard 
Railway Equipment Manufacturing Com- 
pany, Chicago, whose death on February 
25 was announced in the April Railway 


Garth G. Gilpin 


Mechanical Engineer, was born at Portland, 
Ind., on October 3, 1882. He was a grad- 
uate of Purdue University with a degree in 
mechanical engineering. Mr. Gilpin spent 
two years in mining engineering and then 
became a draftsman, serving first the Wis- 
consin Central and later the Pennsylvania. 
In 1910 he became chief draftsman for the 
Chicago, Burlington & Quincy. He re- 
signed in 1918 to join the staff of the W. H. 


Personal Mention 


Mr. Kaiser entered railroading in July, 
1917, with the Reading. After holding va- 
rious supervisory positions he became gen- 
eral foreman of the Reading's engine term- 
inal at Philadelphia, the position he held 
at the time of his appointment as superin- 
tendent of motive power of the Lehigh & 
New England. - 


In Military Service 


Іт. Cor. Fay L. Kina, of Sabula, Ia; 
formerly district master mechanic of 
the Chicago, Milwaukee, St. Paul & 
Pacific, has been promoted to the rank 
of Colonel as announced by Maj. Gen. 
Frank S. Ross, chief of transportation, 
European Theater of Operations. Colo- 
nel King is in charge of the equipment 
division, 2nd Military Railway Service. : 


Anprew Hopkins, formerly assistant 
enginehouse foreman of the Chesapeake 
& Ohio at Hinton, W. Va., is now with 
Company B, 770th Railway Operating 
Battalion at Camp Claiborne, La., and 
is conducting: air-brake classes for the 
road- and shop-men in that unit. 


(Turn to second left-hand page) 


Miner Company as a sales engineer and 
later became associated with the Standard 
Railway Equipment Manufacturing Com- 
pany as chief engineer. In 1917 he was 
appointed vice-president in charge of engi- 
neering. Mr. Gilpin invented many devices 
for railway cars. His death occurred while 
vacationing in Arizona. 

* 

ALEXANDER TURNER, vice-chairman and 
director of the National Bearing Metals 
Corporation, died March 20. Mr. Turner 
was 77 years of age. He was in the employ 
of the Wisconsin Central from 1886 to 1899, 
as a locomotive fireman, traveling fireman, 
locomotive engineman and road íoreman 
of engines. From 1899 to 1909 he was with 
the Galena Signal Oil Company; . from 
1913 to 1927 was vice-president of the 
Bronze Metal Company, and in 1927 was 
elected vice-chairman and director of the 
Natiorfal Bearing Metals Corporation. 

* А 

ROBERT C. McCLrov, southeastern sales 
manager of the Taylor-Wharton Iron & 
Steel Co., died March 8. Mr. McCloy, who 
was 74 years of age, had been in charge of 
the company's Philadelphia, Pa., office 
where he maintained his headquarters. He 
had been associated with Taylor-Wharton 
in various sales capacities for 58 years. 

* 

BENJAMIN NIELDS, assistant vice-presi- 
dent of the National Malleable & Steel 
Castings Company, died February 26. Mr. 
Nields was 63 years of age. He was in 
charge of the company's New York sales 
office from 1909 to 1931, when he returned 
to Cleveland, Ohio, as assistant vice-presi- 
dent. 


ROBERT R. SNEDDON, who has been ap- 
pointed assistant superintendent equipment 
of the New York Central at Detroit, Mich., 
as noted in the April issue, was born on 
May 5, 1903, at Evansville, Ind. Mr. Sned- 
don is a graduate of the Mt. Carmel (111.) 
High School (1922). He became a machin- 
ist apprentice in the locomotive shops of the 
Cleveland, Cincinnati, Chicago & St. Louis 
(New York Central) at Mt. Carmel, on 
October 16, 1922; enginehouse and car 
foreman at Benton Harbor, Mich, on 
August 19, 1929; gang foreman at Indian- 
apolis, Ind., on August 1, 1930; engine- 
house foreman at Lafayette, Ind. on 
November 3, 1932; gang foreman at In- 
dianapolis on January 1, 1933; special in- 
spector at Indianapolis on July 1, 1933; 
gang foreman at Indianapolis on Febru- 
ary 2, 1936; enginehouse foreman at 
Riverside shops, Cincinnati, Ohio, on Octo- 
ber 1, 1937; and general foreman at River- 
side on October 1, 1939. Mr. Sneddon was 
appointed assistant master mechanic at 
Detroit on July 1, 1941; master mechanic 
at Jackson, Mich., on November 1, 1942; 
assistant to superintendent equipment on 
September 1, 1943, and assistant superin- 
tendent equipment on January 1, 1945. 
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Let’s get donn @ етй 


on train communication 


Dependable voice communication 


“Union” I.T.C. (Inductive Train Com- 
munication) system provides dependable, 
practicable two-way voice communica- 
tion between vehicles of a train, between 
trains, and between trains and wayside 
points. 


It is a train communication system 
designed exclusively for railroad use, by 
men who know railroad needs, and proved 
through years of regular railroad service. 


If your railroad 


has rails 


“Union” Inductive Train Commurtication 
is a system of voice communication de- 
signed exclusively for railroad use. It utilizes 
for transmission two elements commonly 
found on railroads—the tracks and the 
adjacent line wires. 


At wayside stations, the frequency- 


modulated wave is transmitted and re- 
ceived over direct connections to tracks 
and line wires. Vehicles transmit and 
receive inductively. 


Thus, installations of “Union” I.T.C. 


equipment involve no new structures. It’s 
a job that existing departments can handle 
with a minimum of outside supervision. 
If your railroad has rails and a pole line, 
you’re well on your way toward easy 
installation of “Union” I.T.C. 


Ease of installation is one more reason 
why railroads interested in dependable 
train communication are finding that 
“Union” I.T.C. is the answer. 


Full information will be furnished with- 
out obligation by our nearest district office. 


UNION SWITCH & SIGNAL COMPANY 


SWISSVALE 


CHICAGO 


PENNSYLVANIA 


SAN FRANCISCO 


С. L. Hate has been appointed assistant 
supervisor of Diesel locomotive mainte- 
nance of the New York Central, with 
headquarters at New York. 


Car Department 


F. C. Fye, assistant engineer car con- 
struction of the Union Pacific at Omaha, 
Neb., has been advanced to the position of 
general car inspector, northwestern district 
and Idaho division to and including Poca- 
tello, with headquarters at Pocatello, Idaho. 


RALPH О. WILLIAMS, car foreman of the 
Union Pacific at Nampa, Idaho, has been 
promoted to the position of general car 
inspector, south-central district, with head- 
quarters at Salt Lake City, Utah. 


Master Mechanics and 
Road Foremen 


Ora О. STERNE has been appointed road 
foreman of engines of the Baltimore & Ohio, 
with jurisdiction over the territory between 
Grafton, W. Va., Richwood and Charleston. 
Mr. Sterne’s headquarters are at Grafton. 


L. M. CORNELL, general foreman of the 
Atlantic Coast Line at High Springs, Fla., 
has been appointed acting master mechanic 
at Waycross, Ga., replacing T. B. Dobbins, 
who has been granted a leave of absence on 
account of illness. 


Shop and Enginehouse 


F. L. Неміс, general foreman, locomo- 
tive department, of the Missouri Pacific at 
Little Rock, Ark., has been appointed act- 
ing superintendent of shops, with head- 
quarters at Little Rock. 


A. Husener, superintendent of shops of 
the Missouri Pacific, with headquarters at 
Little Rock, Ark, has been granted a 
leave of absence because of illness. 


Obituary 


Harry W. RipGwav, who retired in 
1936 as superintendent of motive power of 
the Colorado & Southern, died in a Denver, 
Colo., hospital on March 17. Mr. Ridg- 
way was born at Delaware Water Gap, 
Pa., on July 17, 1866, and entered railway 
service in November, 1881, as a mechani- 
cal apprentice on the Denver & Rio Grande 
Western. He served in various capacities 
in the mechanical department of this com- 
pany and of the Mexican Central until 1901 
when he was appointed superintendent of 
machinery of the El Paso & Northeastern 
(now part of the Southern Pacific). Later 
he was appointed superintendent of the con- 
tract shop. In 1904 he returned to the 
Mexican Central as superintendent of shops 
at Agua Caliente, Mex., and from 1906 to 
1913 served as master mechanic on the 
Colorado & Southern and the Atchison, 
Topeka & Santa Fe at Denver. At the end 
of this period he was appointed superin- 
tendent of motive power of the C. & S. 
From 1924 to 1932 Mr. Ridgway also served 
as assistant to the superintendent of motive 
power of the Chicago, Burlington & Quincy. 
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Trade Publications 


Copies of trade publications described in the column 
can be obtained by writing to the manufacturers, pref- 
erably on company letterhead, giving title. State the 
name and number of the bulletin or catalog desired, 


when it is mentioned. 


“Berter Propucts WITH ELECTRIC 
WELDED TusiNG."—Formed Steel Tube 
Institute, Keith building. Cleveland 15, 
Ohio. A 32-page book compiléd to bring 
to engineers and product designers a new 
conception of electric welded tubing. Con- 
tains specifications for various tubing ap- 
plications and illustrations both of wartime 
and peacetime uses. 


Micro SwitcHes.—Micro Switch Divi- 
sion, Freeport, Ill. 100-page illustrated cata- 
log, No. 71. Describes, by sections, Micro 
switches with A-N part numbers, basic 
Micro switches, die cast and aluminum 
housings, peanut Micro switches and auxil- 
iary actuators. 

* 

ENGINEERING Data.—Cincinnati Milling 
and Grinding Machines, Inc., Cincinnati, 
Ohio. Engineering bulletin M-1322 con- 
tains dimensional drawings and specifica- 
tions of their several types of milling and 
broaching machines. Photographs of the 
machines uniformly placed on the pages 
serve as a visual index to the data. In- 


.cluded also are data and drawings of sev- 
eral attachments used with these machines. 


* 

Air DirrusioN.—W. B. Connor Engi- 
neering Corp., New York, 74-page catalog, 
“Kno-Draft Adjustable Air Diffusers.” 
Essentially an engineering handbook show- 
ing the sketches, charts, instructive tests 
and dimension prints to furnish the engi- 
neering data necessary for the proper appli- 
cation and performance of air diffusers. 


E.astic Stop Nut Corroration.—John 
R. Munn, chairman of Munn & Steele, Inc., 
has been elected president of the Elastic 
Stop Nut Corporation to succeed W. T. 
Hedlund, who died November 29. Mr. 
Munn, who was a director of Elastic Stop 
Nut, will serve for the unexpired term of 
his predecessor and until his successor is 
elected. 

* 


FLOATLESS LIQUID LEVEL CoNwTROLS.— 
The B/W Controller Corporation, Bir- 
mingham, Mich. Twenty-eight-page illus- 
trated catalog No. 145 covering floatless 
liquid level and industrial controls. The 
floatless controls employ fixed electrodes 
in the liquid and are featured as being free 
from troubles caused by ice. 


Screw THREAD Fits.—Greenfield Tap 
and Die Corporation, Greenfield, Mass. 
“Guide to Screw Thread Fits” presents in 
concise and graphic form essential data 
on screw thread fits. Each size of screw 
thread—NC and NF sizes from No. 3 
machine screw through 1 in.—is covered on 
a single page. 


“QUALITY CONTROL” HANDBOOK.—Conti- 
nental Machines, Inc., 1301 Washington 
avenue South, Minneapolis 4, Minn. A 
pocket size book on scientific inspection 


through controls offered by DoAll gages 
and gage instruments, with photographs, 
diagrams, charts and conversion tabigs. 

Ф 


BusHinG Presses. — Watson-Stillman 
Company, ‘Roselle, N. J. Bulletin 520-A 
descriptive of a line of self-contained, quick- 
acting, oil-operated presses for inserting 
and removing connecting-rod bushings, driv- 
ing-box brasses, etc., and for bending or 
straightening rods, levers, etc. 

Ф 


WELPING EquipMent.—The Victor 
Equipment Company, San Francisco, Calif. 
104-page catalog of Victor gas-welding and 
cutting equipment. Data cover various 
types of welding and cutting torches, cut- 
ting attachments, cylinder manifolds, regu- 
lators, etc. One page carries a welding 
torch, tip and nozzle selection chart which 
shows the tip size, flame length, pressures 
and hourly gas consumption required for 
various metal thicknesses. 


‘SEAM anp Rott Spot WELDING Ma- 
CHINES.—Sciaky Bros., 4915 West Sixty- 
Seventh Street, Chicago. Bulletin No. 113- 
A illustrates and describes Series РММ1 
180 KVA seam and roll spot welding ma- 
chines for mild steels, stainless steels, and 
non-ferrous alloys. Contains also tooling 
data and machine specifications. 

* 


MACHINE Gas CUTTING Tips.—Air Re- 
duction Sales Company, 60 East Forty- 
second street, New York 17. Twelve-page, 
four-color bulletin, No. ADG-2008, de- 
scribes Airco "45" and "45M" high-speed 
machine gas cutting tips which contro 
the expansion of cutting oxygen. Illus- 
trated with cross-sectional drawings and 
photographs. 

* 


Curtine Toors.—Chicago-Latrobe Twist 
Drill Works, 411 West Ontario Street. 
Chicago 10. Six-page leaflet entitled “Cut- 
ting Tools for Efficient Operations." Gives 
information as to range of sizes and the 
adaptability of various types of Chicago- 
Latrobe drills. 

* 


VARNISHES.—Dow Corning Corporation. 
Р. O. Box 592, Midland, Mich. Eight-page 
booklet describes the properties of DC 995 
varnish and outlines the recommended pro- 
cedure in applying this silicone product to 
the insulation of electrical equipment. 

Ф 


MAGNETO IGNITION CatTecuism.—Fatr- 
banks, Morse & Co., Beloit Works, Beloit. 
Wis. A 64-page illustrated book devoted 
to the subject of fundamentals of magnet» 
ignition. Contents include such subjects a` 
definition of magneto, its general purposes 
magnetism and electricity, ignition require 
ments, early ignition systems, magneto de 
sign and construction, application of mag- 
neto ignition, impulse couplings and their 
use, and magneto service practices. 
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` HOW DO 
MACHINE TOOLS 


Below —CINCINNATI Piston Rod 
Grinding Machine. For 35" diam- 
eter of piston, maximum length 
144"  Cotolog G-491-2 


Above — CINCINNATI 
36" Series Horizontal 
Hydro-Tel Milling Machine. 
Has finger-tip control for easy and accurate odj 
ment of work to cutter, 72" or 120" table tra 
18" cross travel, 48" vertical travel. Catalog M-11 


The competitive struggle with bus and 
lines for freight and passenger traffic will s 
be back again, and it will be keener than € 
before. Of the many ways to meet this co 
petition, new and modern machine tools | 


an important consideration. 
elow — CINCINNATI No. 2 Cutter ond Tool 


irinder. For sharpening a wide variety of For example, the repair parts needed for fast express and passenger locomoti 
illing cuMers, tops, reamers, shaper tools, e ; è е [ 
с Catalog M-962-2 must be ready on time. You can't afford to tie up rolling stock because of t 

inadequacy of a machine tool. you can't afford the delay of a break-do 


on the road. 


Refinements in (he design of locomotives and accessory equipment call for clo. 
accuracy. Higher speeds mean closer accuracy of all sliding and rotating pa! 


Cost of machining must be reduced still further Semi-automatic machines c 
be tooled up with simple fixtures for several types of work, often replacing 
and sometimes three older machines. 

Cincinnati Milling, Grinding, and Cutter Sharpening Machines go a long w 
toward meeting the requirements outlined above. Three types of these machir 
are illustrated here Many other types are also available, all of which are ill 
trated in general catalog M-995-3 Write for literature, or ask for a visit by о 


of our field engineers | F = 
EU, 


CINCINNATI, 
OHIO, U. 5. 
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N. & W. Class J 4-8-4 Locomotives 


| Tx October, 1941, the first of the Class J 4-8-4 type pas- 


| 
| 


senger locomotives went into service оп the Norfolk & 
Western. There are now a total of 11 of this type being 
used in main-line passenger service handling heavy 
trains between Norfolk, Va., and Cincinnati, Ohio, as 
well as between Monroe, Va. (the junction with the 
Southern) and Bristol. The Class J locomotives bear the 
toad numbers 600 to 610 and were built in the N. & W. 
shops at Roanoke, Va. They have a tractive force of 
73,300 1b., 275 Ib. boiler pressure, 70-in. drivers and a 
total engine weight of 494,000 lb. The weight on drivers 
is 288,000 Ib. The tenders, carried on six-wheel trucks 


| have a coal capacity of 35 tons and 20,000 gals. of water. 
| Roller bearings are used on all axles, crank pins, cross- 


[| 


head pins, and on the valve gear. The boilers have a 
combined heating surface of 7,448 sq. ft. and a grate area 


| of 107.7 sq. ft. The drawbar horsepower is in excess of 


3,000. 

In designing these locomotives the objective was to 
develop a steam motive power unit that would be capable 
of making long engine runs with a minimum of servicing 
and repairs; that would have sufficient hauling capacity 
to handle the heavy tonnage passenger trains that are a 
normal part of the N. & W.’s business over heavy 
mountain grades at relatively high speeds and, above all, 
perform this work at a cost lower than that which has 
been acceptable as steam locomotive operating cost for 
many years. Many of the design characteristics of the 
locomotive itself contribute to all three of these objec- 
tives but outstanding among the factors that enable this 
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Modern passenger locomotives 
take advantage of boiler ca- 
pacity, roller bearings and un- 
usual lubrication capacity to 
run high mileages at low cost 


power to do its present job are boiler capacity, roller 
bearings and mechanical lubrication. 

Since 1936 the Norfolk & Western has built a total 
of 116 locomotives with roller bearings and their value, 
in freight service particularly, shows up in the fact that, 
during the first six months of 1944 the roller bearing 
equipped locomotives representing 33 per cent of the 
freight locomotive inventory was making 68 per cent of 
the total steam freight mileage. 

Coincident with the program to reduce both road and 
terminal delays by the use of roller bearings considerable 
study was given the matter of lubrication, with both oil 
and grease. Every locomotive part in which friction is a 
factor was carefully studied with a view either to using 
an anti-friction bearing, or improving the lubrication of 
that part in such a manner that service failures would 
be a remote possibility and maximum service life could 
be assured. 

The results of this study in the matter of increasing the 
usefulness of the steam locomotive are to be seen in two 
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Steom Pressure 275 Lb. 


Grate Area 1011 Sq Ft. 
Firebox Width 1064 . 
Length of Grote 1463, 


General Dimensions and Proportions of the Boiler 


Steam pressure, Ib. ....... Lond usta idolo: dd sei eds 275 NüperBeater, type: «xou ons eee tiep PEAKS E 
Diameter first ring, inside, in. ....;. у... ,.з. en 89% Fuel ua «Жет» лына iar p LA M hE RUG Did tiis Bituminous 
Diameter first sing, outside, їл. .................... 92. Grate area, sq. ft. ...........00000-. hes BD NEE 107.7 
Diameter meine ring | РЕА ааай daos DEM Stoker type Standard HT 
E ird ring, side, 10, у. 2с des 4 RIT PE GE GREATS Oho hae рии E c T 
Diameter third ring, outside, in. MET MEA scs «102 Feedwater heater, type eee Worthington 6SA 
Sh i in.: eati urfaces, sq. ft.: 
: m — maie 5$ Нано s А EO chamber 518 
Pint ee 2: StS d at Arch tubes’: зл des rideo denis НЕО LR aa 60 
Second ring Firebox, ton. NE Glide TETT кее атава à He 
Third ri ubes an Мей E AS E КОРТА 
Back head. Evaporative, total ........ VE e AV "E н: уе 5,271 
Side sheets Superheater ........... LAS NER ae ае Ee SA 2,177 
Roof sheet Combined evap. and superheat. ....... Sa eee onn 7,448 
Furnace door sheet Boiler proportions: 
Furnace side sheets Firebox heat. surf., per cent comb. heat. surf. ........ 7.76 
Furnace crown sheet Tube-flue heat. surf., per cent comb. heat. surf. ..... 63.0 
Combustion chamber Superheat surf., per cent comb. heat. surf. .......... 29.2 
pu — —_— Ў Firebox heat. surf. + grate area ....... MOON ЖУ 5.36 
Firebox ا‎ e Tube-flue heat. ge de GTACEVETOA. заслаа o 
Fir ridth, in. Evap. heat. surf. + grate area ...... «usd .. 48. 
Wang D ond in. Superheat. surf. + grate area ....... a Bena Suas pex 20.2 
Б саг ош, Comb. heat. surf. + grate area 69.2 
ater space, back, in. omb. heat. surf. + grate area ..................... . 
Water space, sides,, in. ; Gas area -+ grate area ........... duced t ER HATER 0.10 
Combustion chamber length, in. ................... .. 103% Tractive force + grate area ...... . “н. = 680.5 
Arch tubes, number and diameter ...... ............. (5) 34 Weight of engine + evap. heat. surf. ............... 93.7 “ 
T bons, number and location ........................ None Weight of engine + comb. heat. surf. .............. 66.3 
та з, number and diameter .......................... 350 4M Tractive force + evap. heat. surf. ................. 13.9 
Los E уе ЗНН 1924 Tractive force -- comb. heat, surf. ene 9.84 
Net gas area through tubes and flues, sq. Y LM .. 10.8 Tractive force X diameter drivers + comb. heat. surf... 688.9 
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classes of locomotives designed and built by the N. & W. 
at its Roanoke, Va., shops—the Class A 2-6-6-4 type 
simple articulated and the Class J 4-8-4 type. In both 
of these designs mechanical lubrication and pressure has 
been utilized to the utmost. On the Class A locomotive 
a total of 336 points are lubricated—238 by oil from 
mechanical lubricators and 98 from grease through pres- 
sure fittings. Details of the lubrication of the Class J 
are to be found elsewhere in this article. 

Detailed performance records compiled in connection 
with two of the Class A locomotives showed that in 87 


Table I—Comparison of Performance, Class J and Class K 
Locomotives — Two Locomotives of Each Class Over a 


Period of 36 Months 
Class m Class K-a 
Hr їп. нт. 


^ Min. 
Time in shop ...... 4,019 16 7,741 10 
M.P. turning time 11,326 28 7,517 51 
Total time unserviceable 15,345 44 15,259 01 
Total C.T. delay ........ ‚712 28 14,154 32 
Total time at terminal 23,058 12 29,413 33 
'Total possible hours . 52,608 52,512 
Time available for service 37,262 16 37,252 59 
Per cent availability . ў 70.8 70.9 
Total time in service 29,549 4 23,098 27 
Per cent time in service ............ 56. 44.0 
Total despatchments . 4,095 2,261 
Total mileage ....... . 822,402 462,787 
Average daily mileage 253 


i aM 412 
Total repair cost $94,918.92 
11.54 


$72,594.74 
Repair cost per locomotive-mile, cents г 15.69 


-months they made a total of 1,310,319 miles for a daily 
average (serviceable days) of 285 miles and that the 
maintenance cost was 21.12 cents per locomotive miles 
and $2.02 per million tractive-force pound miles. During 
this time the locomotives were available for service 62.9 
per cent of the potential hours. 

Similarly, two of the Class J locomotives showed a 
maintenance cost of 11.54 cents per locomotive-miles and 
$1.57 per million tractive-force pound miles over a period 
of 36 months and 822,402 miles of passenger service. 
The average for these two locomotives was 412 miles per 
serviceable locomotive day. These locomotives were 
available for service 70.8 per cent of thé potential hours. 
A portion of the service record of these two locomotives 
and two Class K is shown in Table I. 


Description of the Class J Locomotives 
BOILER AND APPURTENANCES 


The boiler for the Class J locomotive is of the conical 
type 897 in. inside diameter at the first course and 102 


PM AM 
60 


AM PM AM 
0 6 ге 0 6 


Cincinnati 


District 
Cincinnati- Roanoke 
Roanoke-Cincinnati 
Cincinnati-Roanoke 
Roanoke-Bristol 
Bristol-Monroe 
Monroe-Roanoke 
Roanoke-Monroe 
Monroe-Roanoke 
Roanoke-Crewe 
Crewe-Roanoke 
Roanoke-Norfolk 
Norfolk-Roanoke 
Roanoke-Norfolk 
Norfolk-Roanoke 
Roanoke-Bristol 
Bristol-Roanoke 


in. outside diameter at the third course. All of the sheet: 
in the boiler are carbon steel. The barrel sheets ar 
1⁄6, 1%6 and % in. thick for the first, second an 
third courses, respectively, while the firebox sheets ar 
3$ in. and % in. The front tube sheet is a flat 34-in 
plate welded to a 34-in. by 4-in. ring which is riveted t 
the barrel. Braces of 34-in. material are welded to th 
tube sheet and to the ring. 

The firebox, 146145 in. long and 106% in. wide i 
completely welded and has a grate area of 107.7 sq. ít 
The boiler is designed for a working pressure of 27! 
lb. and is equipped with four 3!4-in. safety valves. / 
full installation of flexible staybolts is used in the break 
ing zones of the sides, crown and back head as well a 
in the combustion chamber and throat sheets. The butt 
welded seam between firebox and throat sheets is re 
inforced by the welding of %4-in, by 3-in. rods acros 
the seam at intervals providing additional stiffness t 
prevent flexure of the welded seam. 

Bituminous coal is fed by a Standard HT stoker an 
the firebox is fitted with N. & W. standard grate 
equipped for power shaking with a steam grate shaker 
The firedoor is the Franklin butterfly type No. 8. ! 
Security brick arch is supported by five arch tubes 3} 
in. diameter. 

Water is supplied by a Nathan Type 4,000 injecto 
and a Worthington Type 6-SA feedwater heater ead 


Table II—Assignment and Mileage of Class J Locomotive 


No. of Locos. Train Nos. Territory Mileag 
2 4-15 and 16-3 Roanoke-Norfolk ............. 008 

3-16 and 15-4 Roanoke-Cincinnati ........... 1,696 

17-46, 45-18, and Roanoke-Bristol .............. 9% 

41-4 | 

18-45 апа 46-17 Roanoke-Monroe ............. 232 

2/3 - 2/4 Roanoke- Williamson .......... 401 

Total daily mileage—10 locomotives ..................... ES 4,24 
Average per locomotive... i.e enhn 4A 
1 2-41 Roanoke-Monroe ............. 116 

2/4 - 2/3 Roanoke-Crewe ... 248 

Total daily mileage—11 locomotives ................... = .. 4,608 
Average per locomotive ............... ннн 419 


having a capacity of 12,000 gal. per hr. The boiler ha 
227 superheater flues with a 115-unit Elesco Type! 
superheater and an American multiple-valve front-en' 
throttle built into the header. Saturated steam, for th 
auxiliaries, is taken from the main dome through а 
auxiliary dry pipe to the main turret which is locate 


PM AM 
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mae a 


BL 
Train No ow No. Cars 
verto er ibo ee 16 424. 11 
15 424.3 8 
4 424.3 14 
45 151.0 15 
18 209.8 14 
45 58.8 14 
42 58.8 10 
41 58.8 13 
4 123.5 14 
3 123.5 9 
16 252.3 14 
3 252.3 9 
16 252.3 17 
3 252.3 12 
17 151.0 14 
46 151.0 15 
zia dca IS 3,368.3 


Total loco. mileage (seven days) 


The runs made by one Class J locomotive in seven days’ operation are plotted on the above chart—The details are shown in the table 
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outside of the cab. The main steam valve is located at 
the dome connection. 

The shrouding effects a straight line flush with the 
top of the cab and conceals stack, bell, whistle, low water 
alarm, sand boxes, dome, turrets and feedwater heater. 
It also makes possible the concealment of the piping and, 
to carry out the clean external lines of the jacket and 
shrouding there is a 454-in. by 914-in. trough recessed 
into the left side of the smokebox to carry six pipes from 
the inside of the smokebox to the top of the boiler under- 
neath the jacket. 


FouNDATION AND RUNNING GEAR . 


The engine bed is a General Steel Castings Corporation 
steel casting in which cylinders, back heads, guide and 
valve motion supports and cross members are cast as an 
integral part of the bed. 

The spring rigging is the conventional equalizer and 
elliptic spring design with reverse camber driving 
springs. The equalization is continuous from the front 
of the No. 1 driver to the rear of the rear trailer wheel. 

The engine truck is the General Steel Castings Cor- 
poration’s constant resistance type with carbon steel 
axles, 36-in. steel tired wheels and Timken roller bearings. 
The journals are 714 in. diameter. The Commonwealth 
trailer truck, supplied by the same manufacturer, is the 
outside bearing type with Timken roller bearings mounted 
on carbon steel axles having 8-in. journals. A Type E. 
Franklin booster is applied to the rear trailer axle of one 
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locomotive. Both tront and rear wheels are steel tired, 
42 in. diameter, mounted on cast-steel centers. 
The driving wheels have cast-steel centers with 70-in. 


General Dimensions, Weights and Proportions of the 
Norfolk & Western 4-8-4 Type Class J Locomotives 


Road class J 

Road numbers .... 600-610 
Builder .... “Company. shops 
Date built ; 1941, 1943 
Steam pressure, lb. per sq. іп. .......................... 2 


Drivers, diameter, in. .................. ee 
Cylinders, number, diameter and stroke, in 
Rated tractive force, engine, 1b. i 
Rated tractive force, booster, lb. (one locomotive) 
Valve gear, t 
Valves, piston, diameter, in. .. 
Maximum travel, in. ......... 


+. 70 
..)3( 27 x 32 
0 


Steam lap, in. ............... . 1% 
Exhaust clearance, їп, ........................... LATI 
Lead, NOME "T" 4 
Cut-off in full gear, per cent .......................... 82.0 
imensions: А 
Height, rail to top of stack, ft-in. ............ ...... 16- 0 
Height, rail to center of boiler, ft-in. : .......... 10- 8 
Width overall, ft.-in. ............. S Mad teens 11-2 
Length over engine and tender, ft-in.............. 109- 24% 
Cylinder centers, in. ............................. 92 


Wheel bases, ft.-in.: 
Driving 
Rigid 
Engine, total 
Engine and tender, total 

Weights, Ib.: 
Front truck 
Drivers 
Trailer truck ... 
Engine, total ..... 
Tender (loaded) .. j 

Weight on drivers, per cent weight of engine 

Weight on drivers ~- tractive force 

Tender: 

Style or type. 


.. Rectangular 


Water capacity, U. S. gal. 0,00 
Fuel capacity, U. S. gal T 
Tracks a Six-wheel 


Details of the alligator crosshead and 
roller-bearing — wrist-pin arrangement 
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Partial List of Materials and Equipment on the Norfolk & 
Western 4-8-4 Type Class J Locomotives 


Engine bed; cylinders; tender underframe; 
pilot; engine and trailer trucks General Steel Castings, Corp., 
Eddystone, Pa. 

Tires; driving and trailer .. . . . . Midvaie Co., Nicetown, Pa. 

Axles; engine and tender truck ....... . J. R. Johnson Co, Inc. 

Richmond, Va. 


Driving axle; roller bearings on engine 
and trailer trucks; crankpins; side and 
main rods; crosshead; piston rod 


The Timken Roller Bearing 


v. vae, UO. 


F--nkliv Railway Supply Co., 
Ine., New York. 
Buckeye Steel Castings Co., 
Columbus, io. С 
One 


We ve se Air Brake 
Wilmerding, Pa. 

American Brake Div. of West- 
inghouse Air Brake Co., 
Swissvale, Pa. н 

The Prime Manufacturing Co., 
Milwaukee, Wis. 

American Hammered_ Piston 


Pilot coupler 
Brake equipment 


Foundation brakes 


Ring Div., Корретз Сотрапу, 
Baltimore, Md. 


Tack Weld Heater 


PUR | 
-—--AaW-—--—- 


i 


tires. The centers are mounted on carbon steel solid 
axles operating in Timken roller bearings. The main 
journal is 1316 in. diameter and the others аге 1294, in. 
diameter. The weight of the reciprocating parts of these 
locomotives is 1,547 lb., of which 35.6 per cent is bal- 
anced. The weight of the revolving parts is 2,747 1b. 
The overbalance is 175 lb. for the front, intermediate and 
back wheels and for the main wheels,-25 Ib. The dy- 
namic augment at 70 m.p.h. is 9,016 Ib. for the front, 
intermediate and back wheels and 1,284 Ib. at the main 
wheel. A speed of 140 m.p.h. would be required in order 
that the dynamic augment equal the static wheel load of 
36,000 Ib. The maximum sustained speed of the Class 
J locomotives handling 14 cars (1,000 tons) on level 
tangent track is 100 m.p.h. 

The piston, rod and crosshead assembly is the Timken 
lightweight design. Five of these locomotives have mul- 


One of the 17-gallon auxiliary 
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Valve gear 


The Pilliod Co., New York. 
Whistle operating valve; bell ringer..... 


Viloco Railway Equipment Co., 


Chicago. 

Ashton Valve Co., Boston, 
Mass. 

The, Lunkenhcimer Company, 
Cincinnati, Ohio. 


Safety valves 


Blower valve 


The Okadee Company, Chicago. 


low water alarm ................... Nathan Manufacturing Co., 
New York. 
Boiler and firebox steel ................ Worth Steel Co., Claymont, 
el. 
Boiler tubes; flues; arch tubes National Tube Co., Pittsburgh, 
a. 
Staybolt caps and sleeves ............... Flannery Bolt Co., Bridgeville, 
: а. ; 
° Staybolt iron ......................... Joseph T. Ryerson & Son, 
Inc., icago. 
Ulster Iron Works,- Dover, 


Brick arch 
Superheater 
Throttle valve 


American Arch Co., Inc., New 


York. $ 

Тһе Superheater Company, 
New York. 

American Throttle Co., New 


Washout plugs ....................... 


ich. 
Paxton - Mitchell Co., Omaha, 

eb. 
Standard Stoker Co., Inc., New 

York 


Valve stem packing; piston rod packing.. 
Stoker 


rk. 
Worthington Pump and Ma- 


chinery Corp., Harrison, 
Tank hose strainer .................... T-Z ailway Equipment Co., 
Chicago. 
Steam heat pressure regulator .. .. .... The Leslic Co., Lyndhurst, 


Locomotive Equipment Division 


Air and steam gauges Е 
of Manning, Maxwell 


Moore, Inc., Bridgeport. 
Conn. р 
Speed recorder ........................ General Electric | Company. 
Schenectady, | Y. 
Electric headlight equipment . . ....... Thei Pyle-National Company, 
icago. 
Whistle cesare are a нл a ceeds Hancock Valve Division of 


Manning, Maxwell & Moorc. 
. Inc. Bridgeport, Conn. 
Flexible connections between engine and 


tender ................ Barco Manufacturing Co., Chi. 


cago. | 
Armco Railroad Sales Co., Mid- 
dletown, Ohio. р А 
SKF Industries, Philadelphia, 
Pa. 


Tender wheels 
Tender truck roller bearings . 
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York. 
Huron Mfg. Co., Detroit, 
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Section 8-8 


tiple-bearing type, and six have alligator-type crossheads. 
The pistons are rolled steel with American sectional 
bronze-iron flanged packing. Both the alligator and 
multiple-bearing type crossheads have Timken forged 
steel centers, with roller bearing wrist pins and alumi- 
num crosshead shoes. 

The main and side rods are the Timken lightweight 
design with the main rod carrying the piston thrust to 
the No. 2 wheel. Tandem intermediate rods couple the 
main and intermediate wheels and single side rods couple 
the front and rear wheels to the main and intermediate 
wheels. All crank pins are Timken steel and operate 
in Timken roller bearings. : 

The distribution of steam is controlled by 14-in. piston 
valves having a travel of 8% in. The valves are actuated 
by a Baker valve gear which in turn is controlled by an 
N. & W. Type BL power reverse gear. The back end of 
the eccentric rod is fitted with roller bearings. | 

These locomotives are equipped with mechanical lubri- 
cators having auxiliary oil reservoirs so that the total en- 
gine oil capacity is 28 gal. and the valve oil capacity is 22 
gal. This is sufficient oil to run 1,300 miles without re- 
plenishment. The roller bearings on the crank and wrist 
pins have sufficient oil capacity to run 500 miles without 
replenishment; on extended runs these are replenished 
at station stops. The engine oil from the two 14-feed 
lubricators on the right side of the locomotive is dis- 
tributed to a total of 208 points; 17 on the engine truck, 
124 points on the driver pedestals, brake rigging and 
spring rigging, 13 points on the trailer truck and 28 
points such as bell, guides, reverse shaft, radial buffer, 
stoker and boiler expansion bearings, and 26 points on 
the tender. The lubricator on the left side of the locomo- 
tive supplies valve oil for 12 points in the cylinders. 
valves, throttle stuffing box, air pumps, feedwater heater 
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Table III—Service Data for Five N. & W. Class J 4-8-4 Type 
Passenger Locomotives—From Date Built to First Shopping 


Maximum Minimum Average 
or 


bearings for the light weight 
rods at the main crank pin 


1 


tor > tor 
р one loco. one loco. five locos. 
Accumulated mileage from date built to 
first shopping for general repairs 252,314 227,981 238,180 
No. of possible days in above period 697 635 659 
Mileage per day ........... 372 352 361 
No. ot unserviceable days .. m 52 34 43 
Miles made each serviceable da "V 400 371 387 
No. of times fire cleaned ... ..... . 138 72 103.2 
Miles a fire cleaning ............... 3,166 1,706 2,455 
No. of despatchments ..... es 1,475 1,277 1,395 
Despatchments per fire cleaning 19.3 10.4 14, 
MECHANICAL Parts PERFORMANCE 
Cylinder packing rings, average mileage 
per renewal—right side ............ 76,228 33,927 51,778 
Cylinder packing rings, average mileage 
per renewal—left side ............. 81,477 59,372 70,053 
Piston rods, average mileage per re- 
grounding—right side .............. 56,995 42,052 47,636 
Piston rods, average mileage per re- 
grounding—left side ...... ....... Я 56,995 40,738 45,804 
Crosshead shoes, average mileage per 
relining, right side . ... Cj Ms 34,919 25,409 30,536 
Crosshead shoes, average mileage per 
relining, left side ................ р 45,596 22,868 32,187 
Ting TURNING MILEAGEs 
Engine truck, front wheels ........... 24,939 20,099 23,351 
Engine truck, rear wheels ............ 63,078 43,952 49,621 
Driving wheels | .................... 126,157 113,990 119,090 
Trailer truck, front wheels .......... 118,47 84,105 108,264 
Trailer truck, rear wheels (without 
booster Vp t'es cerei mea SUN teeta СҮН 126,157 79,163 99,241 
Trailer truck, rear wheels (with booster) — ...... 74,884] .— ...... 
Tender wheels: 
No. 1 position 113,990 47,498 59,545 
No. 2 position 61,108 85,064 
No. 3 position 50,463 62,679 
No. 4 position 0 45,596 54,132 
No. 5 position .................. 113,990 63,078 79,393 
No. 6 postion Hinde Pach arin resins ЬЕ None 118,745 61,108 79,393 
Average for all positions ............ ...... uns 71,454 
ENGINE FAILURES 
No. of failures charged to engine ...... 2 1 1.4 
Average mileage per engine failure .... 252,314 113,990 170,129 
No. of engine failures charged to other 
causes Dato PR dier. 4 n 1.8 
Average mileage, such failures ........ 227,981 63,078 132,322 
Total number of engine failures, five 
locomotives ........................ ЖОО. ЖОС 3.2 
Average mileage per engine failure ... 237,490 50,463 74.431 
Cost of classified repairs: 
Labor 22e eoo ee BE $5,840.13 $5,210.20 $5,584.65 
Material ........................ 7,687.80 2,981.82 4,765.78 
and material ............... 13,527.93 8,192.02 10,350.45 
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and stoker engine. In addition 72 points are equipped 
with fittings for pressure grease lubrication. 

The brake equipment of these locomotives is the West- 
inghouse Schedule ET-8 with two 8/Z-in. cross com- 
pound compressors mounted on frame brackets under the 
smokebox front. 

The tenders for these locomotives are of the rectangular 
type with a riveted tank 42 ft. 714 in. long, having a ca- 
pacity of 20,000 gals. and 35 tons of coal mounted on a 
water bottom cast-steel underframe and carried on two 
General Steel Castings Corporation's six-wheel trucks 
on 27-ft. 6-in. truck centers. The tender trucks are 
equipped with SKF roller bearings. The tender tank is 
riveted to the underframe and seal welded. 


Character of the Service 
The Class J locomotives are used exclusively in pas- 


'senger service and like all passenger locomotives sched- 


ules must of necessity be the controlling factor in their 
use. These 11 locomotives are used to handle main-line 
trains Nos. 3 and 4 and Nos. 15 and 16 between Norfolk, 
Va., and Cincinnati, Ohio, a distance of 676.6 miles and 
trains Nos. 17 and 18, 45 and 46 and 41 and 42 between 
Monroe, Va., and Bristol, Va., a distance of 209.8 miles. 
Shaffers Crossing (Roanoke, Va.) engine terminal is the 
home terminal for these locomotives and the round trips 
of 504.6 miles from that point to Norfolk and 848.6 miles 
to Cincinnati are typical of the runs. The elapsed time 
of Train No. 3 from Norfolk to Cincinnati is 18 hr. 45 
min. and, in the reverse direction, Train No. 4 is also 
18 hr. 45 min. This time must be considered in relation 
to a line of road that crosses the Allegheny and Blue 
Ridge Mountains with ruling grades, in several districts, 
of approximately 1.4 per cent. Except between William- 
son, Va., and Bluefield, Va., where the ruling grade is 
2.00 per cent these locomotives will handle 15 cars with- 
out help. The time must also be related to as many as 


31 scheduled stops. on some runs, between Cincinnati and 
Norfolk. 


With large capacity tenders and complete 
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lubrication service stops, other than those co-incident 
with station stops, have almost been eliminated. An 


Table IV— Tabulation of Enginemen's Reports—Shaffer's 
Crossing Enginehouse 


Еснт Crass K-2, K-24 Locomotives 
31 Days OPERATION (MONTH OF OCTOBER 1944) 


Per cent with 


Loco. Days No. blank No. with work reported 
No. shopped reports work reported Total to total 
117 1 2 23 25 92.0 
124 14 3 7 10 70.0 
125 1 2 16 18 88.9 
127 6 1 17 18 94.4 
128 1 1 17 18 94.4 
129 1 4 13 17 76.5 
130 5 3 9 12 75.0 
132 2 4 13 17 76.5 

Total 31 20 115 135 85.2 

Sıx Crass LOCOMOTIVES 
30 Days OPERATION (MONTH OF APRIL 1944) 
» Per cent with 

Loco. Days No. blank No. with work reported 
No. shopped reports work reported Total to total 
605 1 108 14 122 11.5 
606 0 106 16 122 13.1 
607 1 106 19 125 15.2 
608 1 100 14 114 12.3 
609 0 91 16 107 15.0 
610 1 107 18 12$ 14.4 

Total 4 618 97 715 13.6 

Six Crass J Locomotives 
26 Days OPERATION (OCTORER 9 To NOVEMBER 3, 1944) 
, Per cent with 

Loco. Days No. blank No. with work reported 
No. shopped reports work reported Total to total 
605 0 85 13° 98 13.4 
606 0 78 17 95 17.9 
607 0 90 17 107 15.9 
608 10 55 8 63 12.7 
609 10 38 15 53 28.3 
610 0 88 14 102 13.7 

Total 20 434 84 518 16.2 


* See list of items covered by these reports. 


Items REPORTED on Form М.Р. 60 ғов LocoMorive No. 605 DURING 
26 Days OPERATION 

Cotter key out of back end right No. 1 trailer equalizer pin. 

Trouble with throttle, No. 5 valve stuck. Give guides and cylinders 

more oil. 

Grind drain valve to water column. 

Repair foot warmer, both sides. 

Steam leak at overflow to injector. 

Fix bell so it will operate. 

Pack joint to blow-off pipe. 

Brake valve dry and won't release with automatic brake valve. 

Clean out sand pipes. 

Renew right No. 4 driving brake shoe. 

Drain valve to left water glass leaking. 

cock pipe. Left classification lamp out. 

Repair leak in pipe to muffler to blow-off cock. 

Flat spots on drivers. 


—oOo00 uU dc Ne 
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Bad leak in muffler blow-off 
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accompanying chart shows graphically, a typical week's 
work for one of the Class J locomotives. The as- 


signment of the entire group of 11 locomotives is shown 
in Table IT. 


Mechanical Performance 


As mentioned elsewhere in this article the Class J loco- 
motives represent not only an evolution in design em- 
bodying the service-tried features of the Class A power 
but they also represent a definite effort to develop a 
steam locomotive that will (1) give the maximum in 
reliability of service; (2) require a minimum of servicing 
and repair at terminals; (3) operate 250,000 miles, or 
more, between shoppings for general repairs and, above 
all, a locomotive that will (4) give this service at a repair 
cost lower than other locomotive types—either older 
types of steam power or types using fuel other than coal. 

Two tables, III and IV, are included which indicate the 
manner in which the Class J locomotives have met their 
expected performance. Table III tells the story of me- 
chanical parts performance and is self explanatory. 

Table IV is a tabulation of enginemen’s reports (N. & 
W. Form M. P. 60) for eight Class K-2 and K-2a pas- 
senger locomotives and six Class J locomotives. The 
table shows a comparison of approximately one month’s 
operation of the Class J, and the Class K locomotives 
which handled the main-line trains before the advent of 
the J’s. Included in the table is a list of the actual work 
required on one locomotive, No. 605, during 26 days of 
service. These statistics tell a typical story of the rela- 
tive value of old and new motive power. The Class K-2 
and K-2a are Mountain type (4-8-2) locomotives origi- 
nally built in 1919 and 1923. They have 28-in. by 30-in. 
cylinders, 220-Ib. boiler pressure, 69-in. drivers, 63.800 
Ib. tractive force and weigh 248,150 Ib. on drivers. The 
Class K locomotives have modern specialties but are not 
equipped with roller bearing journals. Mechanical lubri- 
cation on the Class K locomotives is used on 11 points on 
the engine and tender. Their tenders have a coal ca- 
pacity of 26 tons and 18,000 gallons of water. 

The Class K locomotives average only about 250 miles 
per day as compared with almost twice that for the Class 
J and the repair cost (Table I) is 15.69 cents per loco- 
motive-mile as compared with 11.54 for the J's. 
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Air Conditioning for 
Passenger Cars 


Tue following two papers were presented before the 
March 15, 1945, meeting of the Southern and South- 
western Railway Club in Atlanta, Ga. Only that por- 
tion of J. P. Morris’ paper relating to temperature con- 


trol is printed here. He also described the method of 
heat distribution which could be looked for in new and 
rebuilt cars and the required parts and fittings used in its 
installation. H. W. Keyser's paper is complete —EprTor. 


Problems and Answers in Passenger-Car 
Air-Conditioning 
By H. W. Keyser 
The Safety Car Heating & Lighting Co., Inc., New York 


There has been considerable controversy among sev- 
eral of the railroads regarding the origin of railway-car 
air-conditioning, however records indicate that the Balti- 
more & Ohio installed equipment on one coach in 1929. 
This was a compressor-type using ammonia gas to cool 
a calcium chloride brine. The power to drive the com- 
pressor was obtained from a 30 kw. single phase 220- 
volt steam-turbine generator on the locomotive. In 1930 
both the Atchison, Topeka & Santa Fe and B. & O. 
equipped one dining car. In 1931 the Missouri-Kansas- 
Texas equipped three diners. On May 24, 1931, the 
B. & O. inaugurated the Columbian, consisting of two 
completely air-conditioned seven-car trains making a 
round trip each day between Jersey City and Washing- 
ton. This was also compressor-type equipment using 
ammonia gas and was driven by 25-hp. gasoline engines. 
The compressors and condenser fans were belted to a 
jack shaft which was driven by the engine through a 
centrifugal clutch. When the engine speed reached a 
certain value, the clutch engaged the jack shaít driving 
the compressor and fan. 

At the close of the 1932 cooling season, 357 passenger 
cars of various types were equipped with air-conditioning. 
In the following 10 years 13,000 additional cars were 
equipped, giving a total of approximately 13,300 air- 
conditioned railroad and Pullman cars operating in this 
country before Government restrictions» prohibited the 
manufacture of equipment. 

Now that air-conditioning is no longer in its infancy 
let us look back and review some of the early difficulties 
that had to be solved. Like all equipment designed for 
railroad service, a great many problems confronted the 
manufacturers of air-conditioning equipment. It was 
necessary to design the units so that they could Бе ac- 
commodated in the smallest possible space, thereby re- 
quiring a minimum number of changes in existing 
equipment. 

Weight was also a matter of great importance to rail- 
roads. Not only does it involve increased costs in opera- 
tion due to hauling heavy equipment, but it may require 
larger axles, heavier springs and new trucks. Capacity 
is a requirement substantially fixed by passenger load and 
outside conditions. The load of seven tons was based 
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on a passenger load of 2.5 tons, solar radiation 1 ton, 
fresh air 2.1 tons, conduction through car structure 1.4 
tons. Power was another definite requirement governed 
somewhat by capacity. The engineers, however, en- 
deavored to develop efficient equipment to keep the power 
demand at a minimum. Accessibility for servicing and 
inspection was another prime requisite. Dependable 
performance was the result of proper consideration of all 
factors in design. 


More Comfort in New Cars 


The various carbuilders have orders for approximately 
1,200 new passenger cars and it is estimated that after the 
war two to three thousand new cars will be built each 
year for a period of five years. Most of these new pas- - 
senger cars will reflect the progress that has been made 
in the design and installation of cooling equipment as 
well as the further development of innovations made pos- 
sible by air-conditioning. Sealed double windows in- 
sulating against outside temperature, dust and noise, 
will insure the traveling public a quiet and clean trip. 
Many other refinements related to air-conditioning have 
been developed to increase the comforts of passengers. 
Electrostatic filters are on the market which will remove 
dust particles as small as 1/250,000 of an inch. This 
ingenious device charges the dust particles as they pass 
through an electrostatic field and these charged particles 
are attracted to plates which are of the opposite polarity 
and are thereby removed from the air stream. Some use 
also has been made of filters containing activated carbon 
for reducing odors. Temperature and humidity controls 
are available which will maintain comfortable conditions 
for passengers and eliminate the responsibility of train 
attendants to adjust the car temperatures as weather 
conditions vary. Variable-speed motor-driven compres- 
sors, or compressors with unloading devices, used in con- 
junction with divided evaporators can be a valuable asset 
in maintaining constant temperature and humidity. 

The cooling equipment itself has been greatly improved 
hy utilizing durable materials for longer life. Slight 
changes in design permit greater accessibility and im- 
proved maintenance. It is doubtful if any radical changes 
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will be made from the three most common systems ; that 
is, the ice activated, mechanical, and steam ejector. For 
the benefit of those not acquainted with these systems, I 
shall explain briefly the principles of operation of each. 


Air conditioning is defined as the simultaneous control 


of temperature, humidity, movement and purity of air. 
In reducing the temperature, it is of course necessary to 
use some means of refrigeration. Refrigeration is a cool- 
ing process, or the transfer of heat from one substance 
to another, and cooling a car is primarily the transfer of 
heat from inside the car to the outside air. Most systems 
utilize a cooling coil or evaporator over which air is 
blown by a fan. This air is cooled on contact with the 
coil and is distributed throughout the car. 

In the ice activated system water is cooled by contact 
with ice in the ice bunker and is circulated by a pump 
through a cooling coil. This water absorbs heat from 
the air passing over the coil and returns to the ice 
bunkers, where it is sprayed over the ice and loses the 
heat that was absorbed in the coil. 

Refrigeration is obtained in the mechanical system by 
evaporating a liquid that has a relatively low boiling 
point. Freon is the refrigerant universally used in rail- 
way service. The system is composed of a compressor, 
condenser, and evaporator or cooling coil. The com- 
pressor may be driven by motor, gas engine, or direct 
from the car axle. The Freon refrigerant in a liquid 
state flows through the expansion valve into the evapo- 
rator. The pressure in the evaporator is comparatively 
low and some of the refrigerant evaporates. lowering its 
temperature. The low temperature refrigerant flows 
through the coils and absorbs heat from the air circulated 
over the evaporator, vaporizes, and becomes a gas. This 
gas or vapor enters the suction side of the compressor 
and is compressed. "This increases its pressure and tem- 
perature and discharges it into the condenser, where it 
is cooled and condensed into a liquid. At this point, the 
heat from inside the car plus heat of compression is 
transferred to the outside air. The liquid refrigerant 
from the condenser flows into the liquid receiver and 
then to the expansion valve for another cycle. Several 
refinements, which increase the efficiency of the system, 
may be added to the cycle as some manufacturers recom- 
mend sub-coolers, and heat interchangers to reduce the 
temperature of the liquid refrigerant before it enters the 
expansion valve. 

The steam-ejector system, like the ice activated, uses 
an inexpensive and easily obtained refrigerant—water. 

At ordinary temperatures and pressures water is a 
liquid, but we know it сап be changed to a vapor by in- 


creasing its temperature. At sea level, water under 
atmospheric pressure boils at 212 deg. F.; if, however, 
the atmospheric pressure is reduced, it boils at lower tem- 
perature and its boiling point drops rapidly as the pres- 
sure on its surface is reduced. At 29.54 inches of 
vacuum, water boils at 50 deg. F. The steam ejector 
system uses this physical characteristic in producing re- 
frigeration. Water in a closed system, under vacuum, 15. 
sprayed in a tank—(the evaporator )—where it partially 
evaporates, cooling itself by this process to the tem- 
perature of a very satisfactory cooling medium. The 
water thus cooled circulates through the coils over which 
the car air is moved by the blower fan. The heat to be 
removed from the car has been transferred to the water 
which returns to the evaporator where it is again cooled. 

The vapors formed in the evaporator are removed by 
a jet of steam pulling on the evaporator. This jet en- 
trains the vapors including the heat from the car. This 
mixture of steam and vapor pass through the diffuser and 
enter the condenser, where they are condensed. This 
condensate is removed from the condenser by a water 
operated purge, the same water later being used to spray 
over the condenser. Air is also blown over the con- 
denser making it an evaporative condenser, and finally 
transferring the heat from the air inside the car to 
the air outside. 


Choice of Air-Conditioning System 


All systems, of course, have certain advantages. The 
advantage of the ice activated system is the low initial 
investment, small amount of power required, and de- 
pendable operation, as a block of ice never gets out of 
order, but frequent icing is necessary. The advantage of 
steam ejector equipment is the relationship of power 
required to the power available. The electro-mechanical — 
system has the advantage of flexibility, as cooling can be 
obtained without an external source of power, as the 
power can be obtained from the batteries, which are 
charged, while running, by a generator. 

All systems have disadvantages under certain operat- 
ing conditions and these operating difficulties often can 
be avoided, or overcome, by selecting the system most 
suited for conditions encountered. 

There can be no doubt that the air-conditioning of 
passenger cars has surpassed any other feature developed 
for the comfort of passengers and has made it possible 
for trains to be of more than a means of getting some- 
where. Cooling will be demanded by the traveling public. 
in fact it will be taken for granted, as having heating 
and lighting in the past. 


Temperature Control on 
Passenger Cars 


By J. E. Morris 
Vapor Car Heating Co., Inc., Chicago 


Inside the car itself we must provide temperature com- 
fort for every passenger. In doing this we must recog- 
nize the different zones that there are which are affected 
by varying conditions. The basic zoning of the car, of 
course, takes into consideration that the sunny side of 
the car receives heat from the sun itself and normally 
has about 8 deg. of heat from that source more than 
the shady side of the car. To offset this the two sides 
of the car should be under the control of separate ther- 
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mostats so that whichever side of the car is receivins 
the sun heat will not add more than a required amount 
of car heat to bring it up to a comfortable temperature. 
Another zone in the car which influences passenger 
comfort is the end of the car opposite the recirculat 
grille because at this end of the car the cold air from 
door openings is pulled into the car and on to the pas- 
sengers in the first seats. We recommend that this col 
effect from the end doors be compensated by applying 2 
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separate thermostat zone at that point. Another con- 
dition which should be taken into consideration is the 
comfort of passengers in the lounge or smoking rooms 
that are provided. These rooms are entirely separate 
spaces that are affected by conditions different than 
those in the body of the car and each should be considered 
as a Separate thermostatic zone. 


Five Thermostats Per Car 


This means that an ordinary coach with a lounge 
room at each end would have two thermostats in the 
body of the car, one on each side, a third thermostat in 
the non-recirculated hallway and a separate thermostat 
in each of the lounge rooms, a total of five thermostats. 


The thermostats themselves consist of a mercury tube. 


construction designed as an accurate thermometer. They 
have a platinum insert in the glass wall of the tube so 
arranged that when the temperature brings the mercury 
to make contact with the platinum wire a circuit is estab- 
lished to operate the relay, controlling valves or other 
equipment as required to maintain the desired tem- 
perature. 

A unique feature of this tube comes through the addi- 
tion of a secondary artificial heat-actuated bulb. This 
enables a single tube to operate at any desired tempera- 
ture below its setting in accordance with the amount of 
artificial heat applied to this secondary insulated bulb. 
For instance, a tube made to contact at 80 deg. tempera- 
ture of the surrounding air would operate as a 75 deg. 


tube if 5 deg. artificial heat were added to the secondary ` 


bulb. This also enables us to use the artificial heat as 
an anticipatory agent to prevent over-runs of tem- 
perature. 

In addition to this, the overhead heat should be tied 
into the floor heating of the car and, in thinking of over- 
. head heat, we think first of the overhead heat radiator. 
It should be designed so that it delivers approximately 
20 to 25 per cent of the total heat load of the car. Its 
basic purpose is to temper the incoming air, and experi- 
ence has indicated that it should be under the control of 
a thermostat that is set 1 deg. or 3 deg. below the floor 
heat thermostat so that the overhead heater delivers air 
into the car a little cooler than the rising floor heat. The 
radiator itself should be of the venturi design because its 
construction permits an even face temperature of the 
entire radiator under all conditions whether a minimum 
amount of heat is being taken from the radiator in mild 
weather or a maximum is being taken in cold weather. 
The venturi principle insures an absolutely even and 
instantaneous temperature over the entire face of the 
radiator under all cycles of heating valve operation. 

The thermostat for the overhead heat radiator should 
be in the new automatic ventilation position. This means 
that this thermostat should be located in the path of the 
recirculated air towards the recirculated end about 5 ft. 
6 in. from the floor. A thermostat in this location acts 
to control the heating temperature in the upper strata of 
the car. Latest applications have been designed so that 
the overhead thermostat is connected into the floor heat 
thermostat circuits so that when the overhead heat ther- 
mostat is satisfied it automatically cuts the floor heat 
thermostat temperature setting down approximately 4 
deg. The purpose of this is to insure against floor heat 
building up in the car when the upper strata of the car 
is at a desired temperature. This is particularly impor- 
tant during loading and unloading of cars when end 
doors are open in mild weather. : 

To simplify the operation, inspection and maintenance 
of electrical circuits in the car, the postwar thermostats 
have been developed as complete plug-in assemblies, in- 
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cluding the mercury tube, relay, resistors, etc., in an 
easily removable unit. 

The thought behind this is that this will permit cor- 
rection of any difficulties with an individual thermostatic 
circuit by merely pulling the complete thermo-relay unit 
from its socket and replacing it with one which has been 
checked on a test board. This follows through the unit- 
part idea. It means that the electrician handling the 
work on the car does not have to be a master on reading 
circuit diagrams because he can replace the complete 
electrical assembly with one which is in good condition 
wherever any inspection or maintenance attention is 
required. It leaves the panel as a simple unit with only 
one or two relays on it in addition to the master switch. 

This development brings about the fact that electrical 
maintenance work can be done without having to use men 
skilled in reading the complicated circuit diagram. It is 
only necessary for them to perform the mechanical func- 
tion of replacing complete assemblies and the checking 
can be done on a master board in the electrical shop of 
any units that are removed. 


The Control Panel 


The description up to this point has covered the heat- 
ing of the passenger car. Of course, the control itself is 
for the complete air conditioning. The control panel is 
designed so that it will change from heating into ventila- 
tion and on into cooling and back again automatically. 
The postwar control panel has on it a single switch that 
energizes the complete air conditioning equipment, both 
heating and cooling. There is an external thermostat in 
the duct influenced by outside air which increases the 
temperature setting of the heating thermostat approxi- 
mately 4 deg. when the outside temperature drops below 
15 deg. above zero. This same thermostat has another 
contact in it that increases the cooling thermostat setting 
by approximately 4 deg. when the outside temperature 
rises above 80 deg. In some cases we provide а selection 
switch on the panel with a normal position and designed 
to move towards a position marked "cooler" on one side 
of normal and "warmer" on the other side of normal. 
and this switch is designed to change temperature set- 
tings on all thermostats inside the car approximately 2 
deg. from normal—this is to permit brakemen the privi- 
lege of selecting a variation from the basic temperature 
air required. 

In addition to the heating and air conditioning con- 
trols of the car, there is the demand on the part of some 
of the railroads that humidity be taken into consideration. 
This can be done in either one of two ways—one is desig- 
nated as our Sensible Heat Control and it consists of an 
additional bulb on the cooling thermostat that acts as a 
wet bulb. A combination of the effect of this wet bulb 
and the air activated dry bulb on the same tube gives an 
average temperature that is a combination of both wet 
and dry bulb temperature in the car and is known as a 
sensible heat temperature control It is a very simple 
and practical arrangement and has been thoroughly 
proven in tests. 

The other method of controlling humidity is by reheat 
and this is also accomplished simply by a change in the 
control panel itself which operates in conjunction with 
a split evaporator used with a mechanical type of air 
conditioning or with a dual cooling bulb control of a 
single evaporator for a steam jet or other type of air 
conditioning. This works along the lines of throwing 
in the overhead heat when the high temperature cooling 
tube is satisfied. Its result is to prevent the shutting off 
of the compressor in mild weather. It also provides 
a very effective control of the humidity within the 
car. 


245 


Modernized 4000-Class locomotive at the Des Moines enginehouse 


Rock Island 


steam Locomotives Modernized 


Tue Chicago, Rock Island & Pacific is now capitalizing 
on a constructive locomotive improvements program 
whereby 100 modernized roller-bearing locomotives, sup- 
plemented by ten new locomotives, also equipped with 
roller bearings, are proving a vital factor in handling 
record-breaking passenger and freight traffic. This new 
and rebuilt steam power includes: ten heavy modern 
Class R-67 locomotives, Nos. 5100 to 5109, inclusive, 
received from the American Locomotive Company in 
1944; 64 Class R-67-B locomotives, Nos. 5001 to 5064, 
inclusive, purchased in 1929 and subsequently thoroughly 
rebuilt and modernized at the railroad company’s shops; 
18 Class M-50-A locomotives, Nos. 4044 to 4061, inclu- 
sive, similarly rebuilt ; 18 Class K-67-B locomotives, Nos. 
2689 to 2713, not inclusive, also rebuilt and modernized. 
All of these locomotives, constructed originally by the 
same builder, are now equipped with Timken roller bear- 
ings and other modern improvements. The first two 
classes mentioned are of the 4-8-4 type, the third being a 
4-8-2 and the fourth, or last, a 2-8-2. 

This modern steam power has demonstrated its ability 
to keep trains rolling and also permitted attaining a num- 
ber of highly-desirable operating objectives. The monthly 
mileage of certain classes of locomotives increased to 
12,000 and some individual locomotives exceeded 17,000 
miles. Annual mileages increased to 100,000 and 150,000. 
Overall repair costs decreased about 6/ cents a mile. 
In general, the average tire life between turnings doubled 
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Roller bearings and other 
improvements in 100 loco- 
motives step up perform- 
ance and cut the repair costs 


and rod bushing life increased, in some instances, as much 
as ten times, largely owing to the more accurate and 
permanent fixing of driving wheel centers through the 
application of roller bearings. 


New 5100-Class Locomotives 


The ten 5100-Class locomotives are all oil burners, with 
a fuel capacity of 5,500 gal, and a water capacity of 
21,500 gal. Each locomotive and tender, coupled, has an 
over-all length of 108 ft. 10 in., and a total wheelbase of 
95 ft. 11 in., other dimensions and weights being as shown 
in a descriptive article published in the Railway M echani- 
cal Engineer, September, 1944. Roller bearings are used 
throughout on engine truck, driver, trailer and tender 
journals, and Multi-roll bearings are applied on the valve- 
motion pins. Other features include lightweight piston 
and lip-type packing, multiple-bearing crossheads with 
single guides, steam operated cylinder cocks and mechani- 
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cal lubrication throughout. To minimize rail and equip- 
ment shocks in high-speed operation, special attention was 
paid to counterbalancing all driving wheels and cross 
counterbalancing the main wheels. 

These locomotives are used over extended distances, 
such as the 520-mile run between Kansas City and Dal- 
hart, Tex. In the month of January, 1945, a typical 
31-day month, the minimum mileage made by one of these 


Mileage Between Tire Turnings—Rock Island 5000-Class 
Roller-Bearing Locomotives 


New tires Class of Date Class of 

No. i repairs turned repairs Mileage 
$001 Feb., 1942 3-F Apr., 1943 5 107,500 
5003 Oct., 1942 3.F Dec., 1943 5 50! 
5006 May, 1942 3-F Aug., 1943 5 104,800 
$007 pr 1942 3-F May, 1943 5 117,000 
5009 ., 1942 5 Mar., 1944 5 100,150 
$010 Sept 1941 3-F Jan., 1943 5 122,000 
5012 Feb., 1943 5 Aug., 1944 5 139,500 
$013 Nov., 1941 3-F Mar., 1943 5 119,400 
5014 June, 1941 5 yay, 1942 3-F 79,000 
$041 Aug., 1942 5 ov., 1943 3-F 100,800 
5042 Sept., 1942 5 Nov. 1943 3-F 98,000 
5043 Dec., 1942 3-F Feb., 1944 5 100,000 
5045 » 1942 5 Feb., 1944 3-F 87,200 
5049 uly, 1943 3-F Oct., 1944 5 "40 
5053 ап., 1943 3-Е July, 1944 5 109,000 
5054 uly, 1942 5 Oct., 1943 3-F 90,100 
Average miles made by 16 locomotives .. .................. 103,450 
Average miles before modernization 50,000 


locomotives was 8,141 ; two locomotives made over 10,000 
miles; one, 16,714 miles; and one 17,261 miles. Up to 
January 31, one had accumulated a total of 85,077 miles 
in five months, The average cost of maintenance of all 
10 locomotives since installation was 8.8 cents a mile. 


А 5000-Class Locomotive Improved 


!' The Rock Island purchased the first 25 5000-Class 


locomotives in 1929*. These locomotives proved unusually 
successful in handling tonnage trains at high speed and 
40 more were delivered in 1930. After a survey by the 
mechanical and operating departments, it was decided 
to equip these locomotives with roller bearings on all 
driving wheel journals and to make certain other changes 
and improvements which would better adapt this power 
to meet the requirements of modern high-speed service. 
Twenty-five of these locomotives were originally built 


*See the December, 1929, Railway Mechanical Engineer, page 717. 


with bar frames and 40 with one-piece cast steel beds. 
The driving wheel diameter was increased from 70 in. 
to 74 in. to facilitate higher operating speeds and, with no 
change in cylinder size or boiler pressure, a decrease in 
tractive force was anticipated. Experience indicated, how- 
ever, that the starting tractive force remained about the 
same owing to reduced friction of the roller bearings and 
an increased factor of adhesion. 

lightweight main rods and pistons, in conjunction with 
conventional crossheads, were applied to some of the loco- 
motives and the remainder are now being equipped. The 
Baker valve gears were equipped with needle bearings 
at all major points and the valve events modernized. 
Force feed chassis lubrication was supplied to all driver 
pedestal ways, feedwater pump, air compressors and 
guides in addition to the cylninders and valve chambers. 
The stack diameter was increased from 19 in. to 24 in. 
and the exhaust nozzle diameter increased accordingly. 

To facilitate longer runs, the tender capacity was in- 
creased from 15,000 to 20,000 gal. of water on all loco- 


Mileage Between Tire Turnings—Rock Island 4000-Class 
Roller-Bearing Locomotives 


Date Class of Date Class of 

No. turned repairs turned irs Mileage 
4048 Dec., 1942 5 Dec., 1943 135,800 
4049 iue 1944 5 Dec., 1944 5 123,400 
4050 ay, 1943 3F > Aug., 1944 5 175,000 
4051 Aug., 1943 3-F May, 1944 5 110, 
4057 uly, 1943 A-3 May, 1944 5 111,000 
4058 ar., 1943 3.F Feb., 1944 5 122,000 
4060 Nov., 1942 3-F Oct., 1943 5 126,200 
4061 May, 1942 5 Nov., 1943 5 165,900 

Average miles made by 8 locomotives ....................... 133,660 

Average before being modernized .......................... 75,000 


motives of this class, the rear portion of the tender being 
increased in height to make a larger tank. No change was 
made in the tender coal capacity of 20 tons, but, on 22 
of the locomotives, equipped to burn oil, the fuel oil tank 
on the tender was increased in size from 4,100 to 5,000 
gals. The original six-wheel trucks had sufficient reserve 
capacity to carry the extra load and no change was made 
except to install larger wheels 36-in. in diameter. 

The best monthly mileage secured with 12 of these 
locomotives on the Oklahoma division in January ranged 
from 4,600 to 8,680 miles. The average cost of repairs 
since the last general shopping was 22 cents a mile and 
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One of the new 5100 Class locomotives ready to go 
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Finishing driving axle on a Cincinnati grinder at Silvin shops 


in some instances these locomotives had made well over 
200,000 miles since the last general repairs early in 1942. 
A check of the tire mileage on these locomotives indicates 
that before conversion they made from 45,000 to 50,000 
miles between tire turnings. The provision of accurately 
fitted roller bearings and driving boxes tended to elimi- 
nate quarter slip and reduce wheel sliding with attendant 
substantial increase in tire life. The average mileage be- 
tween tire turnings on 16 of these locomotives after con- 
version was 103,450 miles, as shown in one of the tables. 
Rod bushing life also was definitely increased. 


Work Done on the 4000-Class 


In addition to other mechanical improvements, the 
dome seams of 4000-Class locomotive boilers were rein- 
forced, where necessary, in order to permit increasing the 
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Housing support and double 
grinders used in truing worn 
pedestal ways 


steam pressure from 200 to 220 Ib. cylinders were bushed | 
from 28 in. to 26 in. and a current program calls for the | 
application of new cast steel front bed sections. Roller 
bearings are applied to all drivers, engine trucks and 
trailer wheel, also within recent months to all tender 
truck wheels. | 

Lightweight main and side rods were applied, also 
Timken hollow piston-rods and Timken-type crossheads 
with aluminum shoes and block-tin faces. Since steam 
passages in the original cylinders produced an improved 
area ratio to the new reduced cylinder size, the valve 
events were changed to give larger areas through the 
bushing ports and improved efficiency for steam use at 
short running cutoffs. The new dimensions are as fol- 
lows: lap, 1% in.; lead, %» in.; exhaust clearance, 
W% in.; maximum valve travel, 810 in.; steam port width, 
2% in. The maximum starting cutoff was reduced from 
that on the original locomotives but was kept within limits 
to maintain good starting characteristics. 

In conjunction with the higher operating speeds made 
possible through changes in the valve events, and the 
reductions in dynamic forces due to the use of lightweight 
reciprocating parts and rods, including eccentric rod, the 
eccentric throw circle was reduced to 20 in., and a light- 
weight design of eccentric crank applied. To assure 
against lost motion in the valve motion bearings, needle- 
type bearings were applied at all points except the rear 
end of the eccentric rod and the crosshead connection to 
the union link. 

The original 4000-Class locomotives were equipped 
with heavv rectangular section rods, heavy crossheads 
with solid piston rods and a heavy design of piston with 
separate bull rings. The locomotives were balanced in 
the conventional manner, along the lines of T915 A. A. R. 
recommendations and the static overbalances at the 
various positions were as follows: No. 1 driver, 193 Ib.; 
main, 485 Ib. ; intermediate, 325 Ib. ; No. 4 driver, 168 Ib. 

When the main wheels were replaced, without changes 
to the running gear of the locomotive, a wheel design 
incorporatoing a crossbalance along the lines of the 
A. А. К. recommendation at that time was applied, the 
balance block being located at an angle of advance to the 
center line of the crank arm. 

When the locomotives were equipped with lightweight 
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moving parts the locomotives were rebalanced. The 
main wheels crossbalanced and the other wheels balanced 
in the conventional manner, except that transverse out-of- 
plane forces were considered. Weights for the front and 
back of the main and eccentric rods were determined 
from the center of percussion. The amount of recipro- 
cating balance in the main wheel was added in prior to 
final determination of the angle of advance of the counter- 
balance block. 

The wheel counterweights were modified to produce 
the proper angle of advance and weight by means of tubed 
holes through the balance pocket. The overbalance pro- 
vided at the various positions were as follows: No. 1, 
138 1b.; main, 165 1Ь.; intermediate, 180 1Ь.; No. 4, 
141 Ib. Тһе dynamic augment of the main wheel was 
reduced to 7,409 Ib. at diameter speed. 

Ten of the original 4000-Class, M-50 locomotives on 
the Rock Island division made from 7,000 to 8,400 miles 
a month in January and had an average cost of repairs 
of 21 cents a mile. Fifteen of these locomotives, con- 
verted to the M-50-A class and used on the same division 
in January, made 11,000 to 15,300 miles during the month 
and the cost of repairs was only 15.5 cents a mile or 5.5 
cents less. 

As regards tire mileage, a group of eight representative 
M-50-A locomotives averaged 133,600 miles between tire 
turnings, as shown in the second table, which may be 
compared with 75,000 miles before conversion. The accu- 
rately positioned driving wheels in conjunction with care- 


fully quartered and stroked crank pins had the effect of . 


increasing rod-bushing life. Whereas rod bushings some- 
times had to be renewed after only 3,000 miles of service, 
bushings on the converted locomotives frequently ran up 
to three months or possibly 30,000 miles for the main rods 
and somewhat longer for the side rods. 

A similar pattern of improvement was followed in the 
case of the K-68-B locomotives which retained the 28-in. 
by 30-in. cylinders and the boiler unchanged, but had the 
steam pressure raised slightly from 210 to 215 Ib., thus 
increasing the tractive force from 67,000 to 68,000 Ib. 
Roller bearings were applied to the drivers and eventually 
will be to the engine truck wheels. The tender capacity 
was increased from 10,000 to 14,000 gal. of water. There 


Roller-bearing drivers and 
engine truck ready for 
wheeling the locomotives 
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The rear of the 5000-Class tender was increased in height 


was no change in coal capacity, but on 12 locomotives 
equipped to burn oil, the fuel oil tanks were increased 
from 3,600 to 4,550 gal. New four-wheel tender trucks 
with 6!4-in. by 10-in. journals were installed. 
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The 716th — A Good Outfit With A Few Poor Men 


A.P.O. 887 
24 Арки, 1945 


To: THE RAILROAD MEN, THEIR FAMILIES 
AND FRIENDS. 


American railroad men who are charged with the 
safe and on-time delivery of millions of tons of freight 
each year are fundamentally honest and devoted in their 
attention to duty. It is their job to see that the receiver 
of the freight gets it in perfect condition and on time. 

I cannot understand how, with their background, 
members of the 716th Railway Operating Battalion 
could have strayed so far from the principles which 
they have always stood for, unless, perchance, the ac- 
cused were in reality men without railroad experience 
or background, but simply a cross-section of American 
citizenship drawn into the Army by induction, a pro- 
portionate number of which were assigned to the Mili- 
tary Railway Service units. I just cannot feel a group 
of railroad men had gone wrong to the extent that the 
reports from the trials and convictions seemed to 
indicate, ` 


The railroads of America actually crippled them- 
selves to give us experienced officers and a great many 
experienced enlisted men. In order to have the neces- 
sary railroad experience, most of these officers and men 
really had to be above Army age. Many of them served 
in the last war. Now with particular reference to the 
716th Railway Operating Battalion, this Battalion is 
composed of 887 officers and enlisted men; only 349 of 
these were even questioned and 160 brought to trial, of 
whom almost one-half had had no railroad background. 
Those with railroad background who were brought to 
trial represented only three-tenths of one per cent of 
the total strength of the Military Railway Service in 
this theater. Of the 22 men tried and acquitted, 17 had 
railroad background. 


One of the men convicted and sentenced to a long 
term was from my own home town, St. Paul, and re- 
ports from St. Paul indicate that this man was not a 
railroad man and that he had a police record before he 
went into the Army. I have not had a chance to check 
up on the previous record of some of the others, but I 
do know that it was most unfortunate, and, to me, defi- 
nitely misleading that the 716th Railwdy Operating 
Battalion's name seemed to be used each time there was 
a conviction in connection with these black market oper- 
ations, even though the man sentenced did not belong to 
the 716th Railway Operating Battalion. 

I have no brief for a thief, but I have lived among 
railroad men all my life and know them to be funda- 
mentally honest. The thing that I want the American 
public to understand is that neither this Battalion nor 
any of the American railroad men in the 67 units, and 
over 30,000 men, are thieves. They are conscientious 
rail transportation men who are as much interested in 
getting the вир” ties to the soldiers in the front lines, 
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their consumers, safely and on time, as they ever were 
back on a commercial railroad in the United States, 
where their bread and butter depended upon a continua- 
tion of that kind of service. 

I have talked to too many of them and they look 
upon their responsibilities here and to their Big Ship- 
pers—the Services of the Army—and their consumers 
—the soldiers in the front-line trenches—with a higher 
degree of service standards than they have on the most 
competitive commercial railroads back home. In the 
United States their jobs depended upon successful, safe 
and on-time rail transportation. Over here, they know 
that their future, the future of their families, the future 
of their country, in fact, the future of the world, re- 
quires the same dependable rail transportation service 
for the Armies that they have always given the shipping 
public of the United States. They have given that un- 
stintingly. 

They know no 16-hr. laws over here. An engineer 
will work on a track if necessary and a conductor will 
help build bridges, while the “gandy-dancer” will try 
to run a locomotive if there is no engineer available. 
They are not thieves and they are not criminals, but 
they are American citizens with a pride and a love of 
their industry and their work, a mature realization of 
their responsibilities, and a devotion to duty that has 
been superb. They are pushing forward tens of thou- 
sands of tons of freight a day to their comrades in arms. 
the men of the Armies they are supporting, and I just 
cannot stand idly by and let an impression go unchal- 


lenged that they have so completely forgotten their 
American railroad standards and principles, as well as 


their American ideals, as to be guilty in other than a 
very small degree of the whole black-market operation, 
which fortunately have been nipped in the bud in time. 

To the everlasting credit of the 716th Railway Oper- 
ating Battalion and to the other battalions and units of 
the Military Railway Service in this theater, all of these 
men have gone steadily forward in doing their job of 
railroading for the Armies. Their morale is excellent 
and the 716th Railway Operating Battalion has just 
passed a rigid inspection with an excellent rating. The 
716th's Bulletin of March 24 states, “The end of March 
is nearly here and still no venereal disease in the 716th." 
This indicates to me that they are good solid American 
railroad men, that they still have confidence and faith 
in themselves, in their unit, in their railroad industry 
and in America, and will not permit exaggerated and 
false accusations about them in any way to lessen their 
attention and adherence to duty, nor "slow them down" 
in doing their share of moving the freight forward to 
the Armies. 

With kindest regards. 


Sincerely yours, 
CARL К. GRAY, JR, 
Brigadier General, USA 
Director General 
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EDITORIALS 


Mechanical Labor 
Conditions Critical 


The critical condition of railroads as regards mechan- 
ical department labor is indicated by Railroad Retire- 
ment Board statistics showing a shortage on Class I 
roads, as of March 31, of 12,610 skilled trades journey- 
men and 11,054 skilled trades helpers and apprentices. 
In addition, there was a shortage of 788 coach cleaners 
and 7,950 shop laborers. Moreover, it is estimated that 
half of the mechanical forces now employed are relatively 
inexperienced and include substantial numbers of over- 
age men, teen-age boys and considerable numbers of 
women with no previous railroad experience and conse- 
quent limited capacity to perform this class of work. 

On one typical large railway system, the manpower 
shortage on March 31 included 289 mechanics, 60 help- 
ers, 52 apprentices, 79 laborers and 8 coach cleaners or 
a total of 488 men. ‘This represented only 80 per cent of 
the shortage on March 31, 1944, but this indicated slight 
easing in the situation did not extend to all crafts, such 
as the machinists, boilermakers, etc. : 

One step taken to meet the shortage has consisted of 
promoting all apprentices upon completion of their ap- 
prenticeship, but a large proportion of those promoted 
have been inducted into military service and this in- 
dudes practically all apprentices employed since 1940 
who have been inducted on reaching the age of 18 before 
completion of the two years' training required for pro- 
motion. 

Another step has been the up-grading of helpers of 
the various crafts to mechanics-tentative and assigning 
them to such mechanic's work as they were qualified to 
perform. There are 462 such men still in service. Many 


others so promoted have been inducted into the armed . 


forces, At some points, the list of helpers qualified for 
promotion has been exhausted, while at other points all 
have been promoted for whom semi-skilled work within 
their capacity to perform can be provided. While helpers 
have been employed or up-graded from laborers in con- 
siderable numbers since 1940, little further relief through 
up-grading from this source can be expected. 

A total of 800 laborers have also been up-graded, 
mostly to helpers of the various trades, but some to loco- 
motive firemen, brakemen and yardmen. On this par- 
ticular railroad, the supply of unskilled and semi-skilled 
labor has improved in general, except at shops and ter- 
minals in or near large industrial cities. 

The prospects for the balance of the year point to 
me slow improvement in unskilled and semi-skilled 
mechanical labor conditions, which, however, continue to 
he critical. Even with the close of the European War, 
there is not much basis for anticipating a marked increase 
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in the supply of skilled mechanics. This problem, which 
has such a vital bearing on railway operation and the 
successful handling of the nation’s war and civilian traf- 
fic, is still definitely before the War Manpower Commis- 
sion and the local Selective Service Boards. 


Safe Loading 
Of Freight Cars 


Cars loaded for movement over American railroads have 
every likelihood of arriving at their destinations with- 
out damage to the ladings if certain minimum require- 
ments for safe loading are followed. In a talk delivered 
before the Eastern Car Foreman’s Association in New 
York, A. H. Keys, assistant superintendent car depart- 
ment, Baltimore & Ohio, and a member of the Loading 
Rules Committee of the Mechanical Division, developed 
this point at some length as he outlined typical situations 
in which the Loading Rules Committee had functioned, 
Mr. Keys stressed particularly the limitations upon the 
value of the work of the Committee which can arise 
through the failure of shippers or carriers to observe 
the rules. Although the rules are mandatory, instances 
have been kiiown in the past where traffic considerations 
had led carriers to accept shipments not loaded in ac- 
cordance with the rules. According to the speaker, such 
cases, when dealt with through the responsible officers of 
the carriers involved, have not been repeated. It is 
to be hoped that similar situations will not again arise 
when competition for traffic resumes under peacetime 
conditions. 

No better aigument for compliance with the rules as 
worked out by this committee could be presented than 
the wartime performance of the railroads in carrying 
a record freight traffic. The rules in general have 
proved adequate, necessary changes have been made 
promptly -as need appeared. Military loadings were 
specially studied and prepared for before our entrance 
into the war and the uninterrupted flow of such ship- 
ments between army installations in this country and 
between arsenals and manufacturing points to our ports 
has earned for this committee the right to feel proud 
of its foresight in formulating the rules. 

In the discussion which followed the presentation 
of the paper it became more than ever clear that obser- 
vance of the rules meant safe movement of cars without 
the necessity for adjustment or transfers of loads. In- 
stances cited from the floor of shifted ladings, etc., when 
discussed in the light of rule requirements proved to be 
cases in which the rules were not fully observed even 
when there was no evidence of intent to skirt or dis- 
regard the applicable provision for safe loading. 
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Other important and interesting things brought out 
by Mr. Keys were that the committee was ever ready 
to cooperate in the study of rule changes; that none of 
the rules are arbitrarily imposed ; that, in every instance, 
the requirements represented minimum securements ; 
and, most important, that the car inspectors throughout 
the country are, in the final analysis, the key men in the 
whole loading set-up. Under present conditions their 
burden is a heavy one but as they remain alert and re- 
quire close adherence to safe-loading practices, war and 
other freight will continue to move safely. 


Sixty Clear Channels 


Release to the railroads of 60 clear radio frequency 
channels for train communication, as described else- 
where in this issue, means that the railroads will no 
longer be restricted by temporary experimental assign- 
ments and can proceed to develop space radio as well as 
carrier for this purpose. There are still a few hurdles 


for the railroads, but none of them insurmountable. 
Committee 7 of Panel 13 of the Radio Technical 


Planning Board must continue to work with the Federal 
Communications Commission to develop engineering 
practice and operating procedure, and the railroads will 
be required to make application to the Commission for 
authorization to use specific channels and to the War 
Production Board for priority to purchase equipment. 

The assignment of channels is the result of careful 
and thorough study on the part of the Commission and 
much credit is due to the work of Committee 7 and 
specifically to its chairman John L. Niesse for presenting 
the railroad's case to the Commission. The assignments 
should be ample to fill railroad needs and it now remains 
with the railroads to avail themselves of the opportu- 
nities afforded by the assignments. 

In the proposed allocations issue by the Commission 
on January 16, 1945, the railroads were assigned 33 
clear channels in addition to some others to be shared. 
At the hearing held in Washington, February 28-March 
2, 1945, the railroads offered objections to 60-kc. chan- 
nels rather than 100-kc. channels, saying that the 
narrower band would entail difficulties and increase 
costs. In the final assignment the Commission stuck 
to the 60-kc. channel width, but increased the number 


of channels from 33 to 60. Apparently the Commission _ 


wishes the railroads to use 60-kc. channel widths, if this 
can be done practically under railroad operating condi- 
tions, but there would appear to be some latitude which 
might make it possible to appeal for wider channels if 
the narrow one proves impracticable. 

Some technicians believe either AM or FM can be 
used practically for voice transmission on a 60-kc. 
channel. Others feel that the use of frequencies around 
3.000 mc. should be worked out employing only FM. 
But whatever the ultimate or the best may be, the 
present assignments provide an opportunity for in- 
stalling a railroad aid which in many cases may pay for 
itself in months. It will be a matter of several years, 
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conceivably six or eight, before sets in the 3,000-mc. 
range are developed and generally available. The change 
from 160 to 3,000 mc. would mean the scrapping of 
sets, but the savings to be made in any such interim 
period should be such that no one who wishes to use 
radio for train communication would be warranted 
in waiting for further development. 


Wartime Lessons Will 

Guide Future Operations 

With the shifting of traffic from the eastern seaboard to 
the west coast we will be imposing a traffic burden of 
increased proportions upon transportation facilities 
already loaded to capacity. The next.12 months will 
probably provide a test whether new operating methods 
and facilities developed in the 43 months of wartime 
traffic handling are as good as they appear to be— 
whether they have the flexibility for further expansion 
if necessary. Our transport machine has so far met 
practically everything that has been asked of it and in 
the process of meeting these demands lessons have been 
learned which if applied in time assure that the danger 
of failure during the remainder of the war will be 
remote insofar as motive power is concerned. 

For many months we have been keeping more than 85 
per cent of our locomotive inventory on the active list 
all the time but unfortunately the statistics dealing with 
the performance of motive power conceal effectively the 
cornerstone that has really held up the entire motive 
power structure—the 2,000 or more modern locomo- 
tives representing, on individual roads, as little as 30 
per cent of the total inventory but operating as much 
as 50 to 60 per cent of the mileage. 

The term "modern locomotive" as applied to steam 
power has been used rather loosely so that one pause: 
occasionally to ask what a modern locomotive is. Age 
alone does not necessarily indicate whether a locomotive 
is modern or otherwise, for it is conceivable that there 
are new locomotives built that are not modern. A mod- 
ern locomotive can be recognized by good design 
proportions, with a boiler that has just a little more 
capacity than the maximum job it is called upon to do: 
one equipped with roller bearings and mechanical 
lubrication to all important working parts. 

If one is in doubt as to the value of these factors, 
there will be found elsewhere in this issue two articles; 
one dealing with a group of 4-8-4 locomotives on the 
Rock Island and another with a group of locomotives of 
the same wheel arrangement on the Norfolk & West- 
ern. The Rock Island locomotives have truly been the 
backbone of traffic handling on that road for many 
months and the figures which are shown relating to 
actual performance data are evidence that locomotives 
so equipped actually can double the mileage between 
tire turnings. The Rock Island locomotives averaged 
133,600 miles between tire turnings and the N. & W. 
locomotives, used entirely in passenger service handling 
heavy trains over mountain grades, averaged 119.000 
miles. When one considers the expense of dropping 
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wheels and turning tires it is not a difficult matter to 
translate these performances into terms of savings, not 
only in time but in money. Mechanical men are always 
interested in costs and beyond mention of the repair 
costs for these groups of locomotives on the two roads— 
an average of 21 cents, 15.5 cents and 11.54 cents per 
locomotive mile—it is hardly necessary to amplify a bit 
of evidence that indicates the relative value between 
a modern locomotive and one built 20 years ago. 

In addition to the outstanding job done by the new 
steam locomotives there has been, in many respects, a 
still more striking job done by the Diesel-electric road 
locomotives in both passenger and freight service. In 
1944 the Diesel-electric road locomotives, in freight 
service alone, accounted for approximately 20 million 
freight locomotive miles. When this is compared with 
the approximately 9 million freight locomotive miles 
operated in 1943 it can be seen that the Diesel is an 
influence of rapidly increasing proportions in the 
freight transportation picture. 

The above high spots of performances that are ampli- 
fied in considerable detail in the two articles referred 
to are but samples of the results of many developments 
in motive power during the past few years and during 
the war particularly the railroads have learned im- 
portant lessons which place them in possession of 
operating and mechanical facts invaluable in guiding 
future policies. The next few years will be critical 
vears when the pressure of competition with other 
forms of transportation may demand more study and 
effort than has the handling of war time traffic. Manu- 
facturers have shown the way to the future with a 
multitude of new ideas, and if the railroads will but 
remain alert to the exploitation of future developments 
their ultimate success seems assured. 


Use of Treated 
Car Lumber Increased 


E report on the uses of treated wood for car lumber, pre- 
pared by a committee of the American Wood-Preservers' 
Association, as presented elsewhere in this issue, gives a 
detailed list of snore than 5,400,000 ft., board measure, of 
treated wood used in 1944 by 11 roads. This important 
modern structural material was employed for the build- 
ing or repair of freight cars, including creosoted and salt- 
treated material for decking, nailing sills, coal-car and 
stock-car sides, running boards, saddle blocks, stringers, 
furring, stoek-car superstructures, ballast-car sides, and 
floor racks and ice bunkers in refrigerator cars. 

The amount of treated lumber utilized was approxi- 
mately 2,400,000 ft. more than that reported for 1943. 
In addition, three roads reported an unspecified amount 
of treated lumber used for the construction or repair of 
1,540 cars, and two other roads reported favorably on 
treated material for certain members. 

A program employing pressure-treated wood in the 
heavy maintenance reconstruction of certain classes of 
ireight cars has just been initiated by the Pennsylvania. 


Railway 
IUNE. ee Engineer 


Decking, floor supports and running boards have been 
ordered for 100 box cars and running boards for 25 
stock cars, all pressure treated with chromated zinc 
chloride, as well as creosote-treated roofing and floor- 
ing for the stock cars. Chromated zinc-chloride-treated 
running boards are also being supplied for 500 new box 
cars for another eastern railroad. А 


NEW BOOKS 


New METHODS FOR SHEET METAL Work. By W. Cook- 
son, M. Inst. Met., A. M. I. Prod. E. Published by 
The Technical Press, Ltd., Gloucester Road, King- 
ston Hill, Surrey, England. 208 pages, 5 in. by 8% 
in., illustrated. Price, $3. 

This third edition of New Methods for Sheet Metal 

work is a practical textbook for apprentices, sheet metal 

workers, platers and draftsmen engaged in engineering, 
aircraft, shipbuilding, and other industries. The book 
modernizes and simplifies geometrical development pro- 
cedure and puts the practice of laying-out patterns on 
a more exact basis than hitherto believed possible by 
using calculation methods to insure dimensional accu- 
racy of the finished product. The chapters which deal 
with the development of sheet-metal patterns by mathe- 
matical formulas, particularly as applied to triangula- 
tion problems, are believed to be the first ever published. 
Examples given are typical of actual jobs. 


THE MODERN Gas TURBINE. By R. Tom Sawyer. 
Published by Prentiss-Hall, Inc., 70 Fifth avenue, 
New York. 250 pages, 6 in. by 9 in., 131 illustrations. 
Price, $4.00. 

The gas turbine has been very much in the limelight 

during the past three or four years and yet because of 

the war much of the development work that has been 
done during that period has either been done without 
any great amount of publicity or has mainly been the 
subject of papers before technical societies. The gas 
turbine, in its several forms, appears to have great pos- 
sibilities in the future and there is considerable curiosity 
concerning its principles and applications both on the 
part of the layman and the engineer in industry. With 
the idea of satisfying the needs of both these groups the 


‘author of this non-technical work has co-ordinated the 


available data on the subject into a book that is well or- 
ganized and extremely readable. From the opening 
chapters dealing with historical background, through 
chapters which present the fundamentals of principles 
and design and on into that part dealing with the many 
practical applications of the gas turbine the author has 
kept in mind the diversity of interests of the reader to 
such an extent that irrespective of whether he be in 
railroad, marine, public utility or aeronautical work his 
questions will find an answer. Of particular interest to 
the railroad man is the chapter on the gas-turbine loco- 
motive. In it are discussed the existing applications, 
both in this country and Europe, of the gas turbine as 
a supercharger for Diesel engines and as a prime mover. 
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THE READER'S PAGE 


Turbine vs. mE 
Reciprocating Engine 
To THE EDITOR: 

The editorial in the April issue on “How High a 
Price Can We Afford to Pay?” is appropriate but, pos- 
sibly, a bit premature. The real economies of a turbine- 
driven locomotive will not be known until time deter- 
mines its maintenance cost. 

The last paragraph expresses the hope that the de- 
signers of boilers will concentrate their efforts on solv- 
ing boiler problems so that a better conventional loco- 
motive will result. The need for such an improved 
boiler is paramount, but if the ultimate is attained the 
steam generated will be too high in temperature to per- 
mit its use in a reciprocating locomotive. Beyond cur- 
rent temperatures of 750 deg. F., lubrication of pistons 
becomes difficult, if not impossible. On the other hand, 
the turbine can use 900 deg. steam at pressures well 
over 1,000 Ib. per sq. in. with efficiency. The improve- 
ment in boilers will probably, if realized, hasten the 
obsolescence of the reciprocating locomotive. 

In power generating stations, pumping stations and 
other large land power uses the reciprocating steam 
engine became obsolete with the development of effi- 
cient turbines. The efficiency of the modern power- 
house is the result of a series of developments involving 
all of the equipment in the plant from boiler feed pumps 
to condenser hot well. The “choo choo” may not share 
in many of these developments because of restricted 
height, width and length and because of a certain 
amount of vibration. Neither can it draw a continuous 
supply of cooling water from a stream so that steam 
can be condensed and deturned to the boiler as clean 
feedwater. 

With the elimination of the steam engine in bulk 
nower generation and ship propulsion, there is wonder 
that it could have continued to exist on locomotives. 
The history of locomotives is replete with advances 
that have permitted increases in power and in effi- 
ciency, yet all have been accomplished without increas- 
ing the track gauge. There must be an eventual limit 
to the amount of steam that. can be generated in a single 
unit within standard railroad clearances and wheel base 
limitations, and when that limit is reached the answer 
to "more power" will be to use more efficiently the 
steam obtainable from the maximum boiler. 

Due credit must be given to the designers and build- 
ers of the locomotives which have moved war traffic in 
almost incredible amounts. Certainly the locomotive 
builder, along with the railroad, deserves the heartfelt 
thanks of 130 million people. 

The conventional locomotive, thermally, is not an ef- 
ficient machine. The firebox is limited in area so that 
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fuel burned, in pounds per square foot of grate per 
hour, is very high. The boiler absorbs as much heat a: 
possible from the hot gases in the few seconds require: 


. for these gases to pass into the smokebox, but heat los 


out the stack is still excessive. Water used is the best 
obtainable and is usually treated; nevertheless, ever: 
bit of sediment going into the boiler remains there to 
obstruct heat transfer. The heavy draft carries some 
of the fuel out of the stack. Poppet valves and variable 
cut-off have improved engine efficiency but in overa! 
efficiency much is to be desired. 

As in the power plant, and on ships, the turbine ha: 
now taken its place on a steam locomotive. Who wou! 
cite reasons why it cannot be as outstanding in loce- 
motive service as it has been in power plants and w 
ships? Marine experience has proved that turbines and 
gears operate at full power for long periods without 
other attention than lubrication. Many marine geared 
turbine propulsion units are operating that have nit 
even been opened for inspection for five years. It 
would be too much to hope that the first geared turbine 
locomotive built in this country—and one of the largest 
locomotives of any type ever built—would operate ior 
years without developing at least some minor defects. 

The fourth paragraph of the editorial expresses tix 
fear that the use of turbines will increase the first cost 
of a steam locomotive until it practically equals that « 
a Diesel, and that a complexity of wearing, high price: 
parts will wipe out another advantage that such а loc- 
motive might have as compared with a Diesel. On th: 
basis of the actual drawbar horsepower delivered at t 
rear of the tender there is no reason why the price p: 
drawbar horsepower of the non-condensing steam-tui- 
bine locomotive, built in the same quantities as Diese: 
should not be materially lower than the Diesel. As i: 
the complexity of parts, a turbine consists of one :< 
volving part, turning in two bearings with a thru: 
bearing to keep it in proper axial location. The gear 
and drive contain a few moving parts that might t 
expensive to replace, but certainly will not be expen: 
to maintain. 

The gas turbine has more appeal, probably, to t: 
transportation industry, than for any other applicat 
The railroads, however, with much of their mot: 
power thoroughly worn out in war service, cannot wi 
indefinitely for a gas turbine. The motive power ne 
is current. In the meantime, the steam turbine locos 
tive may fill the needs of the railroads. It doesn't sou! 
like a locomotive, but it does look and smell like o 
And, if other applications can serve as a criterion. 
will not only run well but will be economically souni 

M. KENNEI^ 


Westinghouse Electric & Manufacturing | 
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Car Foremen and Inspectors 


Reelamation of 
Car Repair Material 


According to a circular letter issued under date of April 28 
by the A.A.R. Mechanical Division, some railroads and 
private car owners are purchasing from secondhand deal- 
ers various items of car-repair material, particularly truck 
side frames and couplers which have been reclaimed by 
welding without proper heat treatment and marking as 
prescribed by Interchange Rule 23, and have applied such 
material to their own as well as foreign cars. 
Investigation by the Mechanical Inspection Depart- 
Bent of the Division has developed that side frames and 
ipuplers are being reclaimed in certain instances with- 
t the heat-treating facilities required for proper han- 
g of the work. 
| The Mechanical Division emphasizes the obligation of 
owners and railroads who desire to purchase such re- 
Bone material for use on cars operating in interchange 
Service to assure themselves that the dealer has the neces- 
sary equipment to perform the reclamation and that the 
Work is being done by the methods outlined in the rule. 


| 
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| Wheel Journals 


time required for the removal of the rust-inhibiting 
applied to car-wheel journals has been shortened at 
Glenwood car shop of the Baltimore & Ohio. The pro- 
ure followed is being made standard for all shops where 
п lines are located near wheel tracks. 

Instead of using solvents for the removal of the rust- 
biting coating, this material is now softened sufficiently 
Jive steam so that it is readily wiped from the highly- 
d journal surface. The illustrations show the steam- 


wsed in connection with the B. G O.'s steaming unit for clean- 


| ing car-axle journals 


| 
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Live steam is directed against car-axle journals by this assembly before 
rust-inhibiting agents are wiped from the journals 


ing device which consists of four perforated pipes attached 
to a manifold which is, in turn, connected by a hose con- 
nector to a steam line. The holes in the four pipes are so 
located that live steam is directed against every part of the 
journal surface. The steaming unit is covered with a 
sheet-metal casing which is closed at the end where the 
steam line enters and which is long enough to fit against 
the plate of a wheel to give sufficient closure on the op- 
posite end to retain steam for the purpose intended. Jour- 
nals are steamed for about 45 sec. after which they are 
readily wiped clean and dry without the use of solvents. 
The steaming unit shown is only the experimental one 
made up of pipe and fittings. Fittings are no longer used, 
pipe sections being welded directly to the steam manifold. 


Air Brake 
Questions and Answers 


HSC Equipment on Passenger Cars and Diesel 
A and B Locomotive Units Brake Application 
275—Q.—W hat happens in event of straight air pipe 
breakage? A.—TIn the event of straight air pipe breakage 
or abnormal magnet valve operation, which would result 
in loss of auxiliary reservoir air, spring 70 will seat valve 
5 and thus retain 75 lb. auxiliary reservoir pressure. 
This is sufficient to permit an effective pneumatic brake 
application. The brake valve rotary valve remains in 
charging position for service applications of the HSC sys- 
tem. Thus the brake pipe pressure is higher on the face 
of the control valve service piston during applications 
than auxiliary reservoir air back of the piston, as aux- 
iliary reservoir air is reduced into the straight air pipe 
at the 27-B magnet valves. Consequently, the service and 
emergency pistons remain in release position during HSC 
electro-pneumatic service brake application. 


276—Q.—On the A locomotive, what is the effect when 
pressure is built up in the straight air pipe? A.—Refer- 
ring to Fig. 32, choke 11 controls the flow of air to cham- 
ber A on the face of the master controller release dia- 
phragm 16a, and as the pressure is built up in the straight 
air pipe it acts on the release diaphragm in opposition to 
the control pipe pressure in chamber B. 

277—Q.—W hat is the purpose of the pressure in cham- 
ber В? A.—It acts on the application diaphragm 18 and 
when the air pressure acting on both diaphragms, (18a 
and 18) is balanced, spring 23 moves the diaphragm shaft 
32 and lever 40 to lap position. ` 

278—Q.—IVhat is the result of this movement? A.— 
The application wire contact (Appl) is broken, the ap- 
plication magnet circuit is de-energized, and spring 35 
closes application magnet valve 34 of the 2/-B magnets; 
spring 24 remains compressed however, so the release 
contact (Rel.) of the master controller remains closed. 

279—Q.—W ith the release contact closed, what hap- 
pens? A.—The release wire and 21-B release magnets 
are energized, which holds release magnet valve 62 on 
its seat. 


Increasing Control Pipe Pressure 


280—Q.—W hat is the result of magnet valve 62 being 
held on its seat? A.—Pressure in the straight air pipe is 
retained to equal the pressure in the control pipe. 

281—Q.—What occurs when control pipe pressure is 
increased by further brake valve handle movements? 
A.—Straight air pipe pressure throughout the train is 
increased an equal amount by the application operation 
of the master controller as described. 

282—Q.—On the locomotive, during an application of 
the brake, what is the course of the air from the No. 21-B 
magnet valve? A.—Referring to Figs. 30 and 32, straight 
air pipe pressure flows from the 21-B magnet valve to 
connection 8 of the D-22-ER control valve, thence through 
passage 8 in.the application and release portion, cavity n 
in the application slide valve 257, and passage 8a to the 
chambers above double check valves 263 and 263a. 

283—Q.—As the pressure above the double check 
valves holds them on their lower seats, what ts the result? 
A.—Check valve 263a closes off passage 20 leading to the 


independent application and release pipe, and independ- 


ent brake valve exhaust. Check valve 253 closes off pas- 
sage and pipe 3 leading to the displacement reservoir and 
service portion exhaust passages Jb and 10 through re- 
lease slide valve 112. 


284—Q.—How does the straight air pipe connect up 
` with the relay valve? | A.—This flow continues through 
passages 16c and 16 to the FS 1864 or F 1864 relay valve. 
285—Q.—Describe the flow of straight air pipe pres- 
sure from the No. 21-B magnet valve during an applica- 
tion of the brakes. A.—Referring to Fig. 28, straight air 
flows from the 21-B magnet valve to the D-22-BR con- 
trol valve entering connection $ and passages 8 and 8а 
and moving double check valve 288 to its right hand seat, 
thereby sealing off passage 3, which is open at this time 
through cavity Q of the release slide valve 11 to exhaust 
passage 10. 

286—0Q.—W hat does this movement of the check valve 
accomplish? A.—Movement of the check valve uncovers 
passage 16a through which straight air pipe pressure flows 
to pipe 16 and thence to chamber 4 of the K-3 switch 
of the FS-1864 relay valve. 

287—Q.—H ow does this effect the K-3 Switch? A.— 
The switch diaphragm 4 is deflected at about 10 pounds 
pressure against the tension of spring 9, moving collar ó 
and closing contact finger 20 across contact holders 28 
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and 28a, thus closing the battery supply wire to the speed 
governor relays. 

288—Q.— How does the speed governor react to the 
speed of the train? A.—The speed governor thereafter 
energizes or de-energizes the three magnets of the FS-1864 
relay valve on each car in accordance with speed. 


B Unit Relay Valve 


289—Q.—H ow is the relay valve on the "B" locomo- 
tive unit controlled? A.—From the speed governor on 
the 4 unit. 

290—Q.—Describe the flow of control pipe air from 
the FS-1864 relay valve to the magnet and diaphragm 
portion. A.—Air from the control pipe 16 flows through 
passage 16 and strainer 17 to the magnet portion and to 
the diaphragm. In the diaphragm portion, the air from 
passage 16a flows to the spring chamber of check valves 
51, 51a, and 51b, thence to chamber A on 40 per cent 
diaphragm 60. 


Treated Car Lumber* 


An increased use of treated car lumber in 1944 is re- 
ported by individual railroads as follows. All figures are 
expressed in feet, board measure. 

St. Louis-San Francisco—Creosoted decking, 1,756, 
000; salt-treated decking, 272,000; creosoted nailing 
sills, 234,000; credsoted coal-car sides, 673,000; salt- 
treated running boards, 52,000; total 2,987,000. 

Louisville & Nashville.—Creosoted car decking. 198. 
645; creosoted saddle blocks, 51,645; salt-treated run- 
ning boards, 467,708; total 717,998. 

Denver & Rio Grande Western.—Creosoted stock- 
car decking, 170,750. 

Atchison, Topeka & Santa Fe.—Creosoted car deck- 
ing, 254,965 ; creosoted stringers, 3,336; creosoted tender 
decking, 10,394; creosoted furring, 8,183; total 276,878. 

Texas & Pacific.—Salt-treated stock-car superstruc- 
tures, 176,000; salt-treated ballast-car decking and sid- 
ing, 186,000; creosoted stock-car decking, 10,000; total 
372,000. 

Wabash.—Creosoted hopper-car flooring, 400,000. 

Missouri — Pacific.—Creosoted — stock-car decking, 
100,000. : 

American Refrigerator Transit—Salt-treated ке 
bunkers and floor racks, 351,000 ft. b.m. in 1943; 229. 
000 in 1944. 

Wheeling & Lake Erie.—Salt-treated running boards. 
kiln dried after treatment, were used on new cars and 
for maintenance, 71,000. 

Illinois Central.—Three hundred and fifty stock cars 
were repaired partly with treated lumber, completing 4 
program started in 1943 when 800 stock cars were re 
paired. All decking and nailing stringers were creosoted. 
Roof boards, side slats and other members were salt 
treated. . 

Delaware & Hudson.—Box-car vertical sheathing and 
running boards are salt treated and kiln dried after treat- 
ment. Running-board saddles and side-sill fillers on 
box cars are creosoted. For open-top cars, creosote 
treatment is used on flooring, floor nailers, hopper sup- 
ports, slope supports, slope and hopper plank and 
copings. 

Western Maryland.—Steel-sheathed box and auto 
mobile cars are to have salt-treated lining and flooring. 


---— - ” 

* Report of Committee 7-11 "Uses of Treated Wood for Car Lune 
prepared for the April 24, 1945, annual meeting of the American 
Preservers’ Association. 
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Creosote, 6-lb. distillate treatment, steamed for three 
hours after treatment to provide clean surfaces, is used 
for flooring flats and gondolas. 

Lining and side decking of locomotive cabs, decking 
between locomotive tender tank and frame, lining for 
cabooses and some running boards for box cars are salt 
treated. Lining is kiln dried to 10 per cent; flooring 
to 15 per cent moisture content after treatment. 

Pennsylvania.—In November, 1944, the Pennsylvania 
issued instructions and specifications for the treatment 
of car lumber. The initial program covers the rebuild- 
ing of wooden parts on 100 box cars of the X26 type 
and 25 stock cars of the K7 type. All material to be 
fabricated before treatment. 

Lumber required for the 100 box cars includes 131,- 
250 board feet of flooring, 11,214 board feet of floor 
supports, 5,612 board feet of floor fillers, 9,056 board 
feet of longitudinal running boards and 2,100 board 
feet of latitudinal running boards; a total of 159,232 
board feet. This lumber is all southern yellow pine 
treated with CZC to a retention of 34 Ib. of dry salt 
per cu. ft., kiln dried after treatment and before ship- 
ment to the car repair shops. 

Material required for the 25 stock cars includes 
32,812 board feet of flooring, 2,803 board feet of floor 
supports; 1,403 board feet of floor fillers; 2,274 board 
feet of longitudinal running boards; 495 board feet of 
latitudinal running boards, and 95 board feet of end 
battens—a total of 39,882 board feet. This lumber is 
also southern yellow pine. The flooring, floor supports. 
and floor fillers are treated with distillate creosote to 
a retention of 6 lb. per cu. ft. and steam cleaned. The 
running boards and end battens are treated with CZC to 
a retention of 34 Ib. of dry salt per cu. ft. and subse- 
quently kiln dried. 

Chicago, Burlington & Quincy.—During 1943 1.190 

stock cars were repaired using 24,628 pieces of 2 in. 
by 6 in. by 8 ft. 1034 in. and 15.992 pieces of 2 in. by 
6 in. by 9 ft. 736 in. treated decking. Last year in 
building 200 new stock cars there were used 420 pieces 
1% in. by 4-in. by 8 ft. 1177 in. treated decking ; 10,917 
pieces 134 іп. by 734 in. by 8 ft. 1177 in. treated decking ; 
2107 pieces 134 in. by 734 in. by 9 ft. 7% in. treated 
.decking. 
_ Additional treated material would have been used if 
' could have been secured in time for framing and 
treating and still maintain the stock-car-building pro- 
gram. 


Service Records 


Missouri-Kansas-Texas.—We have no special record 
of treated lumber used on our cars. Rather we are 
guided by inspections and observations. We have 
found that treating decks and nailing stringers on open- 
top cars prolongs very materially the life of these parts, 
more than doubling it. Under ordinary conditions we 
use treated black gum for the decks and where break- 
age does not occur through use of clam shells, our main- 
tenance charges have very materially been reduced. 

Great Northern.—In 1925, we had 500 stock cars, 
Nos. 53500 to 53999, built at the Siems Stemble Plant. 
St. Paul, Minn. These cars had wooden side sills, end 
sills, body framing, flooring and roofing creosote treated. 
There has been very little replacement of parts because 
of decay failures. This means that the life of end sills, 
side sills and side plates in particular was doubled or 
tripled, compared to untreated materials. This is a 
fair criterion of what may be expected from the treat- 


ment of wooden parts that are highly subject to decay 
failures. | 
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Atchison, Topeka & Santa Fe.—The creosote treat- 
ment we have used has caused lumber to resist decay 
better than untreated lumber and we can increase life 
of this lumber from six to eight years by treating it. 
On some of our flat cars where we applied full creosoted 
decking using the Rueping process, the life of this deck- 
ing was 12 to 15 years, compared with 4 to 6 years for 
untreated decking. 

(This report was signed by H. R. Condon (chair- 
man), vice-president, Wood Preserving Division, Kop- 
pers Company, Pittsburgh, Pa.; R. S. Belcher, man- 
ager,, Treating Plants, Atchison, Topeka & Santa Fe, 
Topeka, Kan.; P. D. Brentlinger, resident inspector, 
Forest Products, Pennsylvania Railroad, Philadelphia, 
Pa.; C. M. Burpee, editor, Railway Engineering & 
Maintenance Cyclopedia, Chicago; R. F. Dreitzler, sec- 
retary-treasurer, West Coast Wood Preserving Co., 
Seattle, Wash. ; D. R. Elmore, assistant to general man- 
ager, Fruit Growers Express Co., Washington, D. C.; 
R. C. Enste, assistant lumber agent, Baltimore & Ohio, 
Baltimore, Md.; T. J. Flynn, American Lumber & 
Treating Co., Jacksonville, Fla.; B. M. Goodwin, dis- 
trict manager, Wood Preserving Division, Koppers 
Company, Montgomery, Ala.; G. C. Hannaway, vice- 
president, T. J. Moss Tie Co., St. Louis, Mo.; L. W. 
Kistler, superintendent, Treating Plants, St. Louis-San 
Francisco, St. Louis, Mo.; E. H. Rieman, E. I. du Pont 
de Nemours & Co. Inc., Grasselli Chemicals Dept., 
Wilmington, Del.; C. S. Sizemore, assistant manager, 
Forest Products Bureau, Illinois Central, Memphis, 
Tenn.) 


Machining Car Axles 


The problem of machining axles for modern high-speed 
car equipment and Diesel locomotives is vastly different 
from the former practice of machining car axles, many 
of which required only rough turning between the wheels 
and could be finished in a center-drive axle lathe in 
one hour or less per axle. The severity of the service 
to which modern streamline equipment is put requires 
particular attention to the surface condition of all highly . 
stressed steel parts and some roads follow the practice 
of grinding axles all over after being machined, also 
rolling or burnishing fillets, to remove any surface im- 
perfections which might be the cause of progressive 
fractures. 

In the case of the Rocket trains of the Chicago, Rock 
Island & Pacific, a method of machining has been de- 
veloped and is now being followed at the 47th Street, 
Chicago, shops which utilizes tungsten-carbide tools in 
a modern lathe to produce exceptional accuracy and 
smoothness of finish, so that subsequent grinding is not 
necessary except to meet some other requirements such 
as the application of roller bearings. In the entire oper- 
ation of machining these axles, however, emphasis is 
placed on accuracy and a high degree of finish at some 
sacrifice, if necessary, in production. 

Rocket car and power unit axles are machined at the 
Rock Island shops on an American 24-in. by 8-ft. heavy- 
duty engine lathe, driven by an electric motor with 
push-button control and equipped with a 24-in. four- 
jaw independent chuck. steady rest and profile attach- 
ment for use in machining the double taper on axles. 
In machining axles on this engine lathe, using tungsten- 
carbide cutting tools, the spindle speed is 162 r.p.m., 
or 365 ft. per min. suríace speed. with .012 in. feed in 
roughing. For finishing. the spindle speed is 228 r.p.m., 
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Completed axles machined and assembled ready for use at the ` 


Wheels and axles which have been turned and mounted ready for 
47th Street shops 


service under streamline train equipment 
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or 478 ft. per min. surface speed, with a feed .006 in. 
per revolution. 

Cutting tools used on this lathe are ground on a 
Hammond bench type grinder, shown in one of the 
illustrations. The 100-grit diamond-impregnated wheel 
on the left is a 6-in. plain cup-type wheel with 34-in. 
rim used for grinding cutting tools to standard rakes 
and clearances as follows: front relief, 6 deg.; side relief, 
4 deg.; side rake, 8 deg.; back rake, О deg. The tool 
is offset 23 deg., right or left, which includes the side 
rake. „The tool bit is made of tungsten-carbide steel, 
milled and brazed. It is ground the same both for 


roughing and finishing cuts, except that a somewhat 
softer alloy is used for the former. 
An important feature of tools used in this high-speed 


The highly polished axle end is secured with a tungsten-carbide 
cutting tool 


turning with light cuts is the chip breaker groove. 
which is ground on the 4-in. diamond wheel at the 
right. This wheel has a Ме; in. diamond-impregnated 
square face with corners chamfered %4 in. A 250-grit 
wheel, operating at 3,450 r.p.m., is used. The chip 
breaker groove is ground just back of the cutting edge 
and serves to break the chip as it curls off the axle. 
A slightly deeper and wider groove is required for 
roughing than for finishing cuts. 

Tungsten-carbide cutting tools ground in this way 
are maintained with keen cutting edges by means of a 
diamond hone and require about one grinding per 8-hr. 
day. Under the high surface speed used in this operation, 
à heavy stream of coolant is required to keep the tool 
temperature within the desired limits. 

Carbon-steel axles are received from the steel mill, 
normalized, tempered and rough-turned about 1% in. 
large in diameter by 1% in. longer than finish blueprint 
sze. In operation, the axle is put between centers in 
the engine lathe, being drives by a face plate and lathe 
dog on the left end, with a roller-bearing center in the tail 
stock, The axle end is faced for length and the right 
half rough turned .040 in. over the finish size, the axle 
then being reversed and the other half rough turned. 
The next operation is to chuck one end of the axle, 
apply a roller bearing steady to the opposite journal 
and true the axle center accurately to 6 deg. with 
1: in. outer diameter. A lj,-in. by 2-in. counterbore 
is also machined in the end of the axle as shown in the 
drawing to avoid any possibility of upsetting or deform- 
ing the axle center in the wheel press. 

The steady rest is removed and the axle again put 
between centers, ready for finish turning. Referring 
to the car axle drawing, the 75%-іп. wheel seat is turned 
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first, then the dust guard seat, journal, and finally the 
taper section at the axle center, using the profile at- 
tachment at the back of the lathe. The axle is then re- 
versed in the lathe, using due care to protect the journal 
against scarring by the lathe dog, and the operations 
repeated for the other end. This axle was formerly 
specified to be ground all over which took considerable 
extra time and was a difficult job, especially with the 
equipment available at the Rock Island shops for grind- 
ing the center tapers. With the smooth, accurate and 
high-gloss finish provided with tungsten-carbide tools 
at high surface speeds, grinding is no longer necessary 
or required, except for dust-guard seats and roller- 
bearing seats which are ground to permit pressing the 
races off and on when necessary without losing the fits. 
Sharp corners are broken and all fillets are ground, thus 
assuring freedom from tool marks and scratches. 

If possible, even greater care is exercised in machin- 
ing Rocket Diesel locomotive axles, like the lower axle 
in the drawing. This carbon-steel axle, normalized and 
tempered, is rough turned about % in. above the finish 
size and then finished with an allowance of .010 in. for 
grinding all over, except for the end shoulders which 
are turned and a relief groove which is rolled. Grinding 
is necessary not only because of the application oí roller 
bearings but for electric-motor-support bearings on the 
straight section between the wheels on the power axles. 

The various parts of this axle are finished in the 
following order: Gear seat, wheel seat, dust guard, 
journal seat, end shoulder of axle, motor support bear- 
ing on the center of the axle. A relief groove, provide: 
between the gear and wheel seats, has a S$-in. radius 
by l-in. wide by М in. deep and is polished with fine 
emery cloth and rolled. The oil-seal groove or fillet 
on the end of the dust guard is then machined and pol- 
ished. All other fillets are turned and ground. The 
axle is then reversed in the engine lathe and a similar 
procedure followed for the other end. Approximately 
8 hr. is required to machine this axle in the engine lathe 
and 4 hr. for grinding. 

Referring to one of the other illustrations, axles shown 
at the left are six-roller-bearing tender axles. Those 
in the middle include two road switcher axles painted to 
protect against rusting. The axles at the right are for 
a 5,400-hp. Diesel freight locomotive. Another illustra- 
tion shows a miscellaneous group of wheels and axles 
being reconditioned at the 47th Street shop of the road. 
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Hammond grinder with dizmond wheels used in grinding standard cut- 
ting tool rakes and clearances, also chip breaker grooves 
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IN THE BACK SHOP 


AND ENGINEHOUSE 


Tire-Turning Mandrel 

When necessary to turn unmounted driving-wheel tires 
either singly or in pairs, some railroads keep dummy 
wheel centers on which the tires can be mounted and 
placed in the driving-wheel lathe for refinishing the flange 
and tread contours and turning to size. The special 


mandrel illustrated is used for this purpose at the Oel- 
wein, Iowa, shops of the Chicago Great Western. 

The mandrel consists simply of two cast-iron wheel- 
center blocks, mounted on an axis and equipped with six 
large adjusting screws (for each block) and nuts which 
can be used to adapt the mandrel easily and quickly for 
tires ranging from 48 in. to 56 in. inside diameter, or 66 


How tires are c nt-red cn t.e mandrel 


in. using dummy spacing rings. A lip on the head of each 
adjusting screw holds the inside face of the tire square 
with the axis center line and the adjusting screws are set 
to make the inner tire diameter accurately concentric 
with the axle by means of a center gage. Also illustrated 
> 3 pair of tires being turned on the mandrel in a wheel 
athe. 

Generally speaking, there is only one way to make 
absolutely sure of accurately round and concentric driv- 
ing-wheel tread contours and that is to turn the tires after 
they are applied to the wheel centers on which they will 
operate, which is standard practice whenever tires are 
turned for classified or other heavy repairs. With due 
care in using the mandrel, however, reasonably accurate 
results are secured and the practice is more than justified 
for at least two reasons: tire metal is conserved, because 
the use of this mandrel permits replacing tires with sharp 
flanges, for example, and thus avoids turning an excessive 
amount of serviceable wear metal off the other tires. 
Moreover, the job of switching tires can be performed at 
outlying terminals without sending locomotives to the 
back shop or an enginehouse equipped with a wheel lathe. 
Unnecessary expense, delay and loss of locomotive serv- 
ice time are thus avoided. 


Sand Drying at 
Oelwein Enginehouse 


One important recent improvement at the Chicago Great 
Western enginehouse, Oelwein, Iowa, is the provision of 
new facilities for drying sand and delivering it to loco- 
motives, as shown in the illustrations. By the method 
formerly employed at this point, sand was unloaded with 
a derrick hoist and clamshell into an open storage bin 73 
ft. long by 7 ft. 10 in. wide, from which sand was shov- 
eled by hand into a hopper leading to two drying units 
located at ground level and delivering sand to a pressure 
tank set in the ground underneath. From here, sand was 


` blown to an overhead storage tank and subsequently de- 


livered through suitable pipe and hose connections to the 
locomotive sand boxes. Not only was a hand-shoveling 
operation involved in filling the hopper, but, when the 
level of sand in the storage bin got low, the sand had to be 
shoveled into a barrow and wheeled up a ramp to the 
hopper platform, thus involving additional manual labor. 

By use of the new equipment, all manual handling of 


‘the sand is eliminated. Sand is unloaded from the car 


with a clam shell directly into two three-course scrap 
boiler shells mounted vertically on a steel framework 
directly above the sand dryers which are enclosed in à 
brick sand house as illustrated. These boiler courses are 
85 in. in diameter by 17 ft. 5 in. high, mounted side by 
side and in fact riveted together at the top courses which 
are in contact. Sand works from the boilers down through 
dryers to a 40-in. by 6-ft. pressure tank placed vertically 
in a concrete pit 6 ft. square by 11 ft. deep directly under- 
neath. From this pressure tank, sand is delivered through 
a 2V5-in. double-strength steel pipe to a 15-ton storage 
tank, located about 40 ft. above rail level and supported, 
when first installed, from the coal shed and more recently 
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The two coal-fired sand-drying stoves in operation 


from two 10-in. steel I-beams set firmly in a concrete 
foundation. Sand passes to the locomotive through a 
suitable pipe and 4-in. rocker gate valve to a slip-joint 
pipe extension which delivers sand to either large or small 
locomotives and permits filling sand domes with dry sand 
in about 3 min. each. 

By the former method, one man was required on each 
8-hour shift in winter to feed sand to the hoppers and 
tend fires in the sand-drying stoves. In summer, only 
one mar was required on each of two eight-hour shifts. 
By the present method, the only manual labor involved 
is tending the fire which has to be refueled about three 
times during an eight-hour shift and the ashes and 
clinkers removed once in eight hours, this work being 
done by the coal dock operator. 

Sand for the Oelwein enginehouse is received from 
Waterloo, Icwa, in open-top gondolas and 40 tons of 
sand are put directly into the scrap boilers, the balance 
of the load, only, being placed in the storage bin and thus 
subject to double handling. The two boiler shells are 
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filled to the top and this moist sand given a preliminary 
heating by the smoke pipes which extend up through it. 

When necessary to refill the pressure tank in the con- 
crete pit, air pressure is exhausted and the sand is fed 
by gravity through a gate valve until the tank is filled, 
at which time the gate valve is closed and air pressure re- 
applied to the tank. Opening another valve located at 
ground level admits air to an injector at the bottom center 
line of the pressure tank which blows a combination of 
air and sand up the vertical pipe and over a short cross- 
over pipe to the sand storage tank overhead. It generally 
requires about 9 to 12 minutes to fill the storage tank. 
Tees are installed at all bends to minimize cutting and 
these tees will usually last about three months. The air 
pressure utilized is about 105 Ib. 

The boilers are open at the top and funnel-shaped at 
the bottom where they deliver sand to the two sand 
stoves placed side by side in the brick sand house. These 
funnels are off center so the stoves can be placed near 
together. The top edges of the stove hoppers are located 
about 8 in. below the point of delivery of the sand in 
funnels so they will not overflow. The two stove smoke 
pipes, made of 5, в-іп. steel, 9 in. in diameter, extend up 
through the boilers and 12 in. above the top where de- 
flectors are applied to keep sand out of the pipes. The 
length of these stove pipes assures excellent draft and 
gives a preliminary heating of the sand which saves fuel. 

Moist sand feeds down around the stove firebox and 
as it dries falls to a screen of % in. mesh wire, then drop- 
ping to the hopper with gravity feed to the pressure tank 
underneath. The screen is set on an angle of about 25 
deg. so that fine sand drops through and coarser particles 
roll to the bottom on a steel shoveling sheet from which 
they are thrown out with the cinders. The stoves are 
hand fired with regular coal about three times in eight 
hours and the ashes removed once each eight-hour shift. 

Demonstrated advantages of this plant includes a sub- 
stantial saving in manual labor ; avoidance of double han- 


Rear view of the sand storage boilers and sand-drying house 
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dling for most of the sand, some economy in fuel and the 
provision of an adequate supply of fine dry sand where 
and when needed. 


Welded 
Steel Parts 


Steel foundries are working night and day, turning out 
material for the war effort, and orders for steel castings 
for locomotives and cars are sometimes subject to lengthy 
delays in being filled, particularly in the case of western 
carriers. In order to avoid keeping vital and much-needed 
locomotives out of service unnecessarily long when steel 
castings fail, the welding shop of the Southern Pacific, at 
Sacramento, Calif., has extended its operations and is 


now fabricating larger items and producing more locomo- 
tive and car parts by welding than was once thought 
possible. | 
Large deck parts, drawheads, pilot beams, guide yokes, ; 
motion bearers, cylinder and steam-chest heads, and many 
smaller parts for locomotives, bolsters, center-bearing 
arches, check plates and drawbar stops, with many smaller 
parts for cars, аге now manufactured in the shops by [-: 
fabricating. |: 
To illustrate the part that fabrication is playing in keep- |» 
ing trains rolling, the following case is cited: One of the j~ 
larger tenders had a failure of the front drawhead which +~ 
fits between the frame and takes the drawbar and safety p | 
bars that connect with the locomotive. No pattern was at |= 
hand to make this part and it would take seven to ten | 
days to make a pattern. The steel foundry could not 
promise delivery of the casting under 90 days and the, 
locomotive could not be held out of service for that lengi 
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Left and above: Two types of front drawheads for tenders, f 
by welding 


Welding force and typical work done at the Sacramento shops of the S. P.—Transmission bar and guide yoke shown in foreground; driving box 
cellars and back steam chest heads on skid 
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of time. The drawing of the part was checked and neces- 
sary steel detail parts cut to shape ready for fabrication. 
The part was welded, annealed, finished, ready for the 
tender in five days and was on the tender and in service 
by the end of the sixth day. 

Fabricating a locomotive or car part consists of cutting 
with an oxyacetylene torch on a pantograph machine of 
the various detail parts from steel plates. These parts 
are fitted together with suitable jigs and welded in place 
by the electric process, after which the part is annealed 
ina furnace. Finishing and drilling is done in the ma- 
chine shop in the same manner as a steel casting would be 
finished. The resulting product is then applied to the 
locomotive. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


This department is for the help of those who 
esire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anon communications will not 

considered. The identity af the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Tender Deck Height 

Q.—The I. C. C. rules state that the difference in height be- 
tween the deck on the tender and the cab floor or deck on the loco- 
motive shall not exceed 1:4 in. Does it make any particular dif- 
ference which one is above the other?—F. E. M. 

A.—The rule does not make any distinction. The gen- 
eral practice is to have the tender deck one inch lower 
than the engine deck, when the tender is fully loaded. 
The tender deck height varies approximately two inches 
between the loaded and light conditions, and, therefore, 
varies in height from one inch below to one inch above 
the engine deck level. 


Injecting Sand Into 
Oil-Burning Fireboxes ° 

Q.—Why is it necessary to feed sand into the firebox of an oil- 
burning locomotive? Is this practice detrimental to the life of the 
firebox?—E. S. С. 

A.— Sand is injected into the firebox of an oil-burning 
locomotive at frequent intervals for the purpose of clean- 
ing the soot from the tubes and flues. The sand is passed 
into the firebox through a hole in the firedoor where it is 
picked up by the draft and drawn through the tubes and 
flues cleaning them as it passes through. It results in a 
reduction in the life of the firebox sheets, tubes and flues. 


Cinder-Cutting Problem 


Q.—We have considerable trouble with cinder cutting of flues 
at the point where they have been expanded in the rear tube sheet. 
The expanding of the flues in the rear tube sheet makes a ridge 
around the flue at this point and cinder cutting results. Could the 
life of the flues be extended by building up the thickness of the 
flue at this point by electric welding ?—M. I. R. 

A—It is not recommended that flues be built up by 
welding at this point; the projection of the weld would, 
in effect, close up the flue area still more and increase the 
likelihood of cinder cutting. Welding at this point would 
also have a detrimental effect on the copper ferrules in- 
serted between the flues and the tube sheet if ferrules are 
used. It would be better practice to apply a heavier 
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gauge safe end on the flue, making the safe end from 12 
to 15 in. long. This would give increased flue thickness 
at the point of cinder cutting and lengthen the life of 
the flue. 


Forced Cooling 


Of Locomotive Boilers 


Q.—What is meant by forced cooling of a locomotive boiler? 
What procedure is followed?—A. M. F. 

A.— Forced cooling is used when there is not sufficient 
time to permit a boiler to cool naturally before washing it. 
At locomotive terminals equipped with blowdown facifi- 
ties, the blowoff cock on the locomotive is connected to 
the blowdown line and the boiler is filled from the injec- 
tor. The blowdown is regulated to keep a visible indica- 
tion in the water glass. After the steam pressure is low- 
ered to a point where the injector will not work, the 
blowoff cock must be closed for a period of 15 min. after 
which the blowoff cock is again opened until the steam 
pressure is reduced to the point where it is no longer suf- 
ficient to force the water through the blowdown system. 
When this condition is reached the pipe to the blowoff 
cock is disconnected and the boiler is drained into the pit. 
The blowoff cock should be choked so that the boiler is 
blown of all water and steam in approximately 114 hours. 


Renewal of 
Front Tube Sheets 


Q.—We have several boilers on our Pacific-type locomotives 
which have front tube sheets from 10 to 12 years old. These tube 
sheets have developed cracks in the knuckle along the bottom of 
the boiler. Should the sheets be renewed at this time or would it 
be satisfactory to repair them?—F. I. К. 

A.—The actual age of the front tube sheets is not as 
important as the condition of the sheets in determining 
whether or not they should be renewed or repaired. Any 
portion of the tube sheets still in good condition should 
be retained. Tube sheet defects are generally found in 
the tube and flue area and in the knuckle along the sides 
and bottom of the tube sheet. The tube sheet should be 
examined carefully for all defects, such as pitting on the 
water side, cracking in the knuckles, and cracking around 
the tube and flue holes caused by excessive rolling and 
working of the tube and flues when the holes have be- 
come enlarged. The stayed portion of the tube sheet is 
generally found to be in good condition as compared to 
the rest of the sheet. General practice is to renew that 
portion of the tube sheet which is found to be defective, 
butt-welding the new and old portions of the sheet. 


Cracked Throat Sheets 


Q.—Would running a locomotive after the removal of the lag- 
ging and jacket from the throat sheet and throat sheet corners, 
result in cracked throat sheets?—F. E. L. 

A.—Cracked throat sheets can be the result of any of 
the following conditions: Strains due to unequal expan- 
sion and contraction ; rigidity of construction at the throat 
sheet; improper flanging of the throat sheet in either 
heating or forming; over-rapid firing of the locomotive; 
changes in temperature caused by flow of water; strains 
set up due to the rigidity of the connection between the 
front of the firebox and the engine frames; failure to 
properly maintain the free movement of the sliding blocks 
between the front of the firebox and the frames; or 
crystallization of material due to working. While the re- 
moval of the lagging and jacket from the throat sheet and 
throat-sheet corners would expose the sheet, with a re- 
sultant cooling effect which could result in strains due to 
expansion and contraction, it does not necessarily follow 
that this would be the direct cause for a cracked throat 
sheet. 
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ELECTRICAL SECTION 


Fig. 9—Pinions are pulled with a hydraulic puller, the crane being used to 


support the puller head during the operation 


Electrical Shop for Diesels 


Tue first operation in traction-motor overhaul con- 
sists of pulling the pinion (Fig. 9) and disassembling 
the motor. Frames are cleaned in one cleaning bay 
equipped with an exhaust fan, and armatures in an- 
other. The cleaning is done with spray nozzles operated 
from shop air pressure, using a solution consisting of a 
half-and-half mixture of carbon tetrachloride and Gulf 
Standard solvent. Exhaust fans at the back of the booths 
keep the shop and the booths free of cleaning vapors. 

Work schedules and work reports are divided pri- 
marily between the work done by the shop crafts, me- 
chanical and electrical. Thus there is a Mechanical 
Assembly Report, an Armature Report, and a Field 
Coil and Frame Report, covering all work done on 
traction motors. There is another report on generators 
but it is not included with this article. When the work 
is finished, the electrical shop fills out its own shop 
record card, referred to previously as Fig. 6, and makes 
out a Summary-of Work Performed, which is sent to the 
Diesel superintendent. 
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Part II 


Southern installs new  facil- 
ities at Atlanta, Ga., for over- 
haul and repairs of all trac- 
tion motors and generators used 


on Diesel - electric locomotives 


After the armature has been removed from a frame, 
brush holders are removed and coils are inspected for 
looseness and defective insulation. Brush rigging is 
overhauled if necessary. A standard brush is passed 
through all carbon ways to insure free movement. 
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SUMMARY OF WORK PERFORMED 


Name of equipment ....... Serial No. ............. 
Туре or style. ....... Manufacturer ................ 
Date rec'd in shop............ . From ............... 
Date out of shop _........... Ship $05. reete vp sre 4 
Removed from unit ......... PRION. eornm es be 
Mileage this application Accumulated. . Armature... .. 


° Approximate cost of repairs—Labor................. 
EASA Material .... Total 
Disassemble and clean field frame, armature, bearings and 
bearing parts 
Impregnate armature.......... Balance armature.......... 
Armature Serial No. ........ 

Finish commutator . Undercut mica ... Burr bars..... 
Check field frame for loose coils, dip and bake............. 
Overhaul brush holders 


Are bearings new or old С.Е. ........... P.E. 
Apply high potential test of ........ .. VAC to armature 
VAC to frame.......... 


Overhaul external leads, terminals and blocks as necessary 


A dis UE TEPORE MEAE FI MERE pee у 


New or old No. of teeth................. 


Note Below Any Special Work Performed 


Report No. ... Dite. is uere 
Foreman motor shop. RA Orr Or ee КЕКЕ АЧУ 


As noted previously, field frames with coils in place 
are spray-cleaned. From the cleaning bay they are trans- 
ferred to one of the bake ovens where they are main- 
tained at 115 deg. C. for 12 hrs. While still hot, pole- 
piece bolts are checked for tightness, after which frames 
with coils in place are spray painted with black air- 
drying varnish. ‘Facilities will be provided for dipping 
and baking fields and frames as a unit. 

Motor leads are cleaned and reinsulated. Wood cable 
cleats are removed, cleaned, painted and reapplied. 

When it becomes necessary to remove field coils or 
pole pieces, the work is facilitated by a frame positioner 
which permits rotating the frame so that the coil to be 
removed is always at the bottom. 


FIELD COIL AND FRAME REPORT 


| Motor Serial No. ................ Job. No. 
Type or Model No. . Manufacturer 
egger reading of field frame before cleaning 
is there any indication of thrown solder in frame 
Examine frame for loose or chaffed coils 


Clean frame and preheat........ hours at........ дев. C. 
Chart No. Я 
Tighten all pole bolts while frame is hot (before dipping) 
сраз, in varnish and bake........ hours at. fed 

art No. 


Are all brush holder support brackets tight 
(Test with hammer) 
Does brush Bolder clamp bolts (turn freely 
threads 


to extent of 


Remove and clean external cable cleats 


T TA Ў E STA ENE NEA oe 
Condition of rubber frame grommets 

Renewed z 

Condition of cable hose.. Renewed 

Terminals Renewed 


Are cap screws to pole piece on axle side welded 
Reseal rubber frame grommets and top pole bolts 
Clean connections and install brush holders in frame... 
Megger reading before applying high potential test 
Apply high potential test of volts a.c. for 


seconds 
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Armature Reconditioning 


After cleaning, armatures are preheated at 115 deg. C. 
for 12 hours. While still hot they are placed in the 
vacuum impregnator where they are impregnated with 
Sterling R-583-Y varnish. The varnish is given weekly 
tests to assure its having a specific gravity of 0.875 plus 
or minus 0.005 at 70 deg. F. It must also pass a Ford 
cup test for viscosity of 30 to 50 seconds at 70 deg. F. 
Thinner is added as needed to maintain proper values. 
After impregnation, armatures are baked for 20 hours 
at 150 deg. C. 

When removed from the baking oven, armatures must 
be cooled before the next operations can be performed. 
This would normally require from six to eight hours. 
A cooling rack is used to shorten this time. It consists 
of a rectangular metal box about one foot in depth made 
of welded steel plates, as shown in Fig. 10. There are 
six round holes in the top, a little smaller in diameter 
than a motor armature. A motor-driven fan forces air 
into the box and through the ventilating ducts of arma- 
tures which are placed on end over the holes. If less 
than six armatures are to be cooled at once, the unused 
holes are closed with plate metal covers secured in place 
with cap screws. This procedure reduces the cooling 
time to about one-fourth that required without the forced 
ventilation. 

After cooling, the armatures are placed in the arma- 
ture machine for undercutting and grinding of com- 
mutators and for a bar-to-bar test. From the armature 
machine they are moved to the balancing machine which 
is centrally located in the shop. There is a storage stand 
(Fig. 11) adjacent to the balancing machine which is 
used to hold armatures between operations. It consists 


Fig. 10—An armature cooling rack with two armatures in place 


of a large flat steel plate elevated about one foot from the 
floor in which there are a number of holes slightly larger 
than the diameter of an armature shaft. Armatures are 
placed commutator-end up on the stand with the shaft 
extending down through the hole in the plate, an arrange- 
ment which takes much less space than stands for sup- 
porting them horizontally. 

A preliminary balance is obtained on the balancing 
machine by using wads of modeling clay for balancing 
weights. After the proper location and amount of weight 
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| air-drying varnish. The Vee ring and commutator rise 
| are painted with DuPont, Flintlfex Red. The armatu 
is then Meggered and given a high potential test; tl 


| MECHANICAL ASSEMBLY REPORT | E applied and the armature assembled in tl 

| ГТО TI eee CR GOMA ы. | frame. When the motor is disassembled, bearings an 

Туре or Model No. ....... Manufacturer с, bearing parts are removed and thoroughly cleaned wit 

Job completed. (Date) тец Bade e ap 7 | a mixture of gasoline and carbon tetrachloride and in 
nspection o rmature Bearings a ousings 1 SH 1 M 1 = 

Clean both bearings with 50-50 solution of gasoline and mediately dipped in light motor oil. Housings and caf 

carbon tetrachloride ....... 2.0... csc eee cece eene are cleaned with an Oakite solution. The correct amou 


Inspect bearing rollers and races for wear, pits, кока 
and heat 
DES of brass roller cage and rivets C.E. 


of grease is added after the bearing is assembled. 


Condition of C.E. t COH E ES Leste cats EC 


Renewed .............. й Thickness eer oe 
Condition of oil slingers C.E. ... {VES "ebrei нач 
Renewed CEs: serere аи 


Are bearings to be weed new or same С.Е. ................ 


Clean bearing housings and caps, inspect for defect, polish 
machine fits and paint 

Important Note—Polish machine fits with wire brush, do 
not use abrasive. 
Diameter of bearing housing bore C.E.. AE Л EE 
[T WR EUIS oe FE lon f. ` Date ...... — 


Armature Bearing Assembly 


Сз armature shaft, grease sealing grooves and remove 
Bl WIS. Sc ea ена ааа Ear Eb Aot dn e aa uoa 2 E AT ааа аа 
Diameter of shaft (At inner qr race fit): 


Dial indicate bearings C.E. ....... Inch E.E. ........ Inch 
Apply thrust collar and lock in position .................. 
Amount Of end play. oce esee Bases ena Ae ole eR T Inch 


Important—Move armature to limit of lateral several times 
before checking end play. 


ex i : oe ere | en aet SU Ounces Fig. 11—The balancing machine—The armature storage rack f 
Prime grease tubes С.Е. and Р.Е. ....................... | storing armatures vertically is shown in the foreground 

Were | grease tubes renewed C.E. ..... a PO 20s 
Igned ccu Ке О а MEO ss cea ners жала 


Bearing test run ........... RPM. ау Hours A run-in test at 1,500- to 1,800-r.p.m. is made befor 
Reverse a РЕКЕ REM. ter ieuane Honra the motor is shipped or installed. Bearing temperaturi 


Temperature С.Е. (Start) ........F. (Max.) ........ F 
(Final) |... pi F. (Not to exceed Ml are checked, brushes run-in and bearings checked f 
ax. 


(Fina) ...... VF. Noe to exceed 120) ; proper operation. А motor-generator set consisting of 


Important Note—Left shaft cool to room temperature 
кет Б ук ч E A 125-volt, 400-amp. separately excited generator is use 
te of pinion ............ umber of teeth ............ ы к 
Dow pinion Magnaflux О.К. .............. (Continued on page 270) 
Is pinion new, same, or from another motor..... Wear..... Б 
Advance readin = pinion (Hot) ... Heated t 
RR RRT F. Time required s 
Advance reading of pinion (Cold) у E 
BY; se ice tr З) ор: Room 
Final advance of pinion.... Was ا‎ Ае oped to shaft.... 
Are all baffie plates and screens in DIMES: „20е gars’ 
Tap out air duct bolt holes ............................. 
Wear or gear case supports 
(Motor frame) ....... Inches (Axle cap) ........ Inches 
Are all nuts for suspension cap bolts Welded in place...... 7 
Check wear on nose suspension wear ріасев................ 
ae тереге а С НН 
lean and apply axle caps Г яз кеа 3 rA 
WI cha sats IASB te aye Shims 
Have axle caps been checked for cracks................... 
Tighten axle cap drain plugs ........................... 
Check waste holding plates and springs and apply new felts 
OR All .COVETB. ^. o: eene eser OD) аа а 
Cover all screens and openings with paper, paint motor and 
apply ps tags 
Signed ............ 
Serial No. . 


has been determined, permanent weights are applied. 
On the back-end of the armature these consist of split 
weights attached with set screws and on the commutator 
end they are solid pieces tack welded in place. In making 
the commutator-end weight, due allowance is made for 
the weight of the added weld metal. High-speed arma- 


tures are balanced to within 74 oz. at the periphery. Fig. 12—Frame for applying and puller for removing Vee pulleys © 
After balancing, the armature is given a light coat of auxiliary-generators 
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Electrification 50 Years Old 


ELecreic traction celebrates a half century of operation 
this year. Fifty years ago, in 1895, three railroads, the 
New York, New Haven & Hartford, the Baltimore & 
Ohio and the Pennsylvania, replaced steam with electric 
power, credit for “famous firsts” being claimed for two 
of them on different counts. | 

The Boston Post in an article appearing June 28, 1895, 
under the title “Fate of Steam” states, “The use of elec- 
tricity as a motive power in place of steam will begin for 
regular service on the Nantasket branch of the New 
York, New Haven & Hartford railroad today. The event 
is one in which the officials and employees of that great 
corporation as well as the General Electric Company, 
which has had the fitting of the line to be operated with 
the necessary electric equipment, express the deepest in- 
terest, it being regarded as a pioneer experiment to test 
the value of a new power as compared with the one relied 


Three railroads replaced 
steam locomotives with electric 
motive power in 1895 


330,030 c.m. wire of figure-eight section supported by 
wood poles and double brackets, the distance between the 
centers of the two tracks being 15 ft. The poles which 
were of sawed, hard pine were the only insulation be- 
tween the wires and the ground. The overhead wire was 
later replaced by a third rail. 

The original Nantasket line was later extended and 
from this beginning, a number of applications were made 


Motor baggage car and trailers as used on the Nantasket Branch of the New York, New Haven & Hartford in 1895 


upon so long. Railroad men and electricians throughout 
the world are also giving it close attention, claiming the 
result will go beyond anything yet done to determine the 
practical worth of electricity as a substitute for steam on 
broad-gauge roads.” 

The rolling stock on the Nantasket branch consisted 
of ten motor cars, six open and four closed and a number 
of trailers. Each motor car weighed 60,000 Ib. and was 
designed to handle three or four trailers. Power was sup- 
plied from a power plant installed for this purpose which 
was equipped with two tandem compound Greene engines 
operating at 110 r.p.m. and rated at 1,420 hp. each. The 
generators were rated 500 kw. each and the station volt- 
age was nominally 700 volts. 


` The original contact system consisted of an overhead 


Railway Mechanical Engineer 
JUNE. 1945 


leading up to the present 11,000-volt a.c. electrification 
between New York and New Haven, Conn., employing 
locomotives capable of exerting up to 9,000 hp. Histori- 
cal facts concerning the early developments are ably pre- 
sented in a paper by Sidney Withington, electrical engi- 
neer, the New York, New Haven & Hartford, appearing 
in Bulletin No. 26, published October, 1931, by the Rail- 
way and Locomotive Historical Society, Chicago, Illi- 
nois and Boston, Mass. 

Also in 1895, on July 22, the Pennsylvania electrified 
its Mt. Holly Branch consisting of eight miles of double 
track with overhead contact system from Mt. Holly, 
N. J. to East Burlington, on the main line from New 
York to Camden, N. J. 
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One of the first electric motor cars used on the Mt. Holly Branch 
of the Pennsylvania in 1895 > 


The electric motive power consisted of three combina- 
tion baggage-and-passenger motor cars each capable of 
drawing a standard P. R. R. coach at a speed of from 45 
to 60 miles an hour. The motors were built and installed 
by the Westinghouse Electric & Manufacturing Com- 
pany. One car was equipped with four 50-hp. railway 
motors and geared for a speed of 45 miles an hour. The 
other two cars were equipped with one 75-hp. motor on 
each truck. These motors were capable of delivering 100 
hp. and the two cars were geared respectively for 45 and 
60 miles an hour. 

The power plant. located at Mt. Holly, employed a 
300-hp. Climax boiler and a Westinghouse, compound 
engine, direct connected to a 225 kw., 8-pole, 250 r.p.m. 
generator. 

The trolley wire was No. 00 hard-drawn copper, süs- 
pended 22 ft. above the track by span wires supported by 
chestnut poles on each side of the track. There were two 
500,000 c. m. feeders, one running the full length of the 
line and the other about six miles. Rail joints were 


bonded and two supplementary wires alongside each тај. 
were used for the return circuit. | 

There are now 671 route miles and 2,231 miles of track | 
in the Pennsylvania's 11,000-volt a. c. Philadelphia, Pa. 
Harrisburg-Washington, D. C.-New York electrified lines 
and the rolling stock consists of some 300 electric loco- 
motives, 385 multiple-unit cars and 47 trailers. 

The Baltimore & Ohio which also electrified a steam 
railroad in 1895 bears the distinction of being the first 
railroad to use electric locomotives in trunk line service. 
That portion of the Baltimore & Ohio which was elec- 
trified and which is still in operation lies within the city 
limits of Baltimore and is a part of the so-called Belt- : 
Line, extending from Camden Station on the west to: 
Waverly interlocking tower on the east, a distance of 375 
miles. 

There are eight tunnels in this zone, the longest 
being 7,300 ft. The tunnel contains two tracks and a part. 
of the line outside of the tunnels is four-track. The aver- 
age grade is 0.9 per cent and the ruling grade is 1.5 per 
cent. The electric locomotives are used to haul trains in- 
cluding the steam locomotive eastbound up the grade ani. 
return light down grade, the steam locomotives handling. 
the trains in this direction. | 

The Baltimore Sun of Friday, June 28, 1895, states: 
“Yesterday, an informal test of this 100-ton machine was 
made. There is no uncertainty about it now—it pulls. 
At 11 o'clock yesterday morning (June 27, 1895) the 
current was turned on and electric locomotive No. 1, the 
first of the Baltimore and Ohio and first of the world as 
well was pushed from its position on a side track by stean 
locomotive No. 820 over crossovers and through curves 
to the cut at Camden where engineer W. Cooper. . . | 
The run to North Avenue was made in seven minutes; 
returned to Henrietta Street and a second trip was madé 
at 1:30 P. M.; speed of twenty miles per hour." 

“Electric locomotive No. 1 on August 4, 1895, took up 
regular freight service through the Belt Line Tunnel.— 
Street Railway Journal, March, 1896. 

The original rolling stock consisted of three 96-ton 
gearless locomotives. The armatures were mounted di 


Electric locomotive No. 1, built in 1895 pulling a train with its steam locomotive out of the Baltimore & Ohio tunnel in Baltimore 
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rectly on the main driving axle, the connection to the 
driving wheels being made through a spider and rubber 
driving cushions. 

Power was supplied directly from a power plant built 
for that purpose and equipped with five, 500-kw., 700- 
volt, d. с generators direct-connected to tandem com- 
pound, non-condensing Corliss engines. 


The original contact system was overhead and em- 
ployed. two Z-bars so arranged as to form a box-like 
structure with a slot at the bottom. The collector shoe 
which slid in this slot was attached to the locomotive by 
a pantograph. Outside the tunnels the Z-bars were sup- 
ported from towers by catenary construction and in the 
tunnels by direct hangers. In 1908 the overhead conduc- 
tors were replaced by a third-rail system. The installa- 
tion, with newer locomotives, is still in operation. 

Steam railroad electrification was antedated several 
years by electric street railways. The first of these was 
the Sprague installation in Richmond, Va., early in 1888. 
Street railways also initiated the use of electric locomo- 
tives, the first employed in regular service in the United 
States being the freight unit installed in May, 1888 on the 
Ansonia Derby and Birmingham Electric Line. The mo- 
tive power for this line consisted of three passenger cars 


Edison's electric locomotive and experimental track at 
Menlo Park in 1880 


and one locomotive built by the Van Depole Electric 
Manufacturing Company. 

It was 65 years ago, in 1880, that Thomas A. Edison 
laid a mile of track of 3% ft. gauge at Menlo Park, N. J., 
over which he ran ‘cars drawn by an electric locomotive, 
consisting of a four-wheel iron track on which was 
mounted a 75-amp., 110-volt motor. The two running 
rails delivered the current to the locomotive, eách wheel 
having a metal rim and a wood center. A three-legged 
spider connected each wheel rim to a brass knob from 
which current was collected by brushes for connections to 
the motor. А maximum speed of 42 miles an hour was 
attained. 


Following this initial development, a number of electric 
locomotives were tried. These included the Daft engine 
“Ampere” on a 12-mile section of the Saratoga, Mt. Mc- 
Gregor and Lake George in 1883, the Daft, “Benjamin 
Franklin” operating on the New York Ninth Avenue ele- 
vated between 14th and 50th Streets in 1885, the Field 
locomotive tried on the Second Avenue Elevated in New 

! York in 1888, the gearless locomotive built by the Thomp- 
son-Houston Company, exhibited at the Chicago World’s 
Fair in 1893 and used in the streets of New Haven, 
Conn., in 1896 by the Manufacturers Railroad. 
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Railroad Radio Channels 


The Federal Communications Commission on May 17, an- 
nounced its final frequency allocations to the non-gov- 
ernmental radio services in the portion of the spectrum 
between 25 and 30,000 megacycles with the exception of 
the 44 to 108 megacycle region of the spectrum, which 
is left unassigned at this time pending the outcome of 
measurements and tests of FM transmission during the 
coming summer. Railroads have been assigned 60 clear 
channels in the 152-162 mc. range. A summary of allo- 
cations made in the 25-30,000 mc. range is shown below. 


Channel Assignments between 25 Mc. and 162 Mc. to Non- 
Governmental Services 

January 15, 1945 

Proposed report Draft final report 

— Р a ra. 


r 


Non- Non- 

Service sharing Sharing Total sharing Sharing Total 
Police. гдан 12 0 122 132 0 132 
RIO arl адд 35 0 3 39 0 9 
Provisional ........... 0 261 26 0 36? 36 
Power, petroleum, etc. .. 21 0 21 31 0 31 
General highway mobile 24 0 24 40 0 40 
Marine mobile ........ 0 163 16 8 15% 23 
Special emergency .... 10 0 10 6 105 16 
Urban transit ........ 0 1058 10 0 178 17 
Urban mobile ........ 0 7 7 24 0 24 
Forestry and Con- 

servation .......... 23 378 60 25 34" 59 
Aeronautical (flying 

school and flight test) 0 410 4 7 0 7 
Railroads ............ 33 0 33 60 0 60 
Geophysical .......... 0 351 35 0 4912 49 
Relay Press .......... 0 268 26 0 101* 10 
Relay broadcast ..... 0 2615 26 0 3618 36 
Motion Picture ....... 0 261 26 0 1818 18 
General experimental .. 30 4» 34 0 260 26 
Rural subscriber tele- 

PHONE aeos reno 0 0 0 24n 24 

"T'otal ЖОР ҮК 298 217 515 372 27$ 647 


* The television channels subject to sharing are not shown in this table. 

1 Shared with motion picture, relay press, relay broadcast and geophysical. 

221 shared with general experimental, 10 shared with special emergency, 
and 5 shared with urban transit and general experimental. 

39 shared with geophysical, 7 shared with forestry, conservation and 
urban mobile. 

*9 shared with geophysical, 6 shared with forestry and conservation. 

ë Shared with provisional. x 

5а Shared with forestry and conservation. 

% 12 shared with forestry and conservation, and 5 shared with provisional 
and experimental. 

7 Shared with forestry and conservation and marine mobile. 

* 10 shared with urban transit, 20 shared on secondary basis with fire, 
7 shared with marine mobile and urban mobile. 

*6 shared with maritime mobile, 12 shared with urban transit, 4 shared 
with relay press and geophysical, and 12 shared with relay broadcast, mo- 
tion picture and geophysical. 

30 Shared with general experimental on temporary basis. 

1126 shared with provisional, motion picture, relay press and relay 
broadcast, 9 shared with maritime mobile. ~ 

1224 shared with relay broadcast; 9 shared with maritime mobile; 4 
shared with relay press, forestry and conservation; 12 shared with relay 
broadcast, motion picture, forestry and conservation. 

13 Shared with provisional, motion picture, relay broadcast and gceo- 
physical. 

314 6 shared with motion picture, 4 shared with forestry, conservation and 
geophysical. 

13 Shared with provisional, motion picture, relay press and geophysical. 

1 24 shared with geophysical, 12 shared with motion picture, geophysical, 
forestry and conservation. 

17 Shared with provisional, relay press, relay broadcast and geophysical. 

86 shared with relay press, 12 shared with relay broadcast, geophysical, 
forestry and conservation. А 
19 4 to be used temporarily by flying schools. 

«20 at shared with provisional and 5 shared with urban transit and pro- 
'Isto0nal. 
* Shared with urban mobile and short distance toll telephone circuits. 


The allocations in the 152-162 mc. section of the spec- 
trum are made on the basis of an average channel width 
of 60 Кс. as follows: 


No. of 

Class of station channels 
Police". «esu ese sg AT Aes ut ERU o ы? йске ИНА eek oie A 36 
sla aa SEDA a a Ө ө a RS N 4 1 


2 
2 
4 
КК КААДА КОТ 6 
8 
4 
2 


Urban mobile** 
telephone) мтр 

Relay broadcast (motion picture, geophysical, forestry-conservation) 1 

Provisional and experimental А O 

Railroads Y 


К Eod AN EXE EID н 60 


, 

* Other classes of stations rendering similar radio services. 

** May provide radio communication service to all types of mobile units 
such as marine, land vehicles, aircraft, etc. Pending final determination 
of the best method of operation of this service these channels will be as- 
signed on an experimental basis—12 for development on a common carrier 
basis, 4 for trucks and 4 for buses, except in those cases where it is shown 
that a different distribution is more desirable. 
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Services now operating between 156 and 162 nic. may 
continue temporarily on a non-interfering basis in the 152 
to 162 mc. band. 

In addition, provision may be made in the 44-108 and 
186-216 mc. portions of the spectrum for the operation of 
non-governmental fixed and mobile services (such as, 
police control and relay circuits, point-to-point, marine 
control circuits, forestry fixed circuits, rural telephone, 
broadcast studio to transmitter links, railroad, terminal 
and yard operations) upon proper showing of need and 
that these channels may be shared on a mutually non- 
interfering basis. 


Eleetrie Shop for Diesels 
(Continued from page 266) 


for making initial bearing tests, for run-in tests and for 
charging batteries. Its capacity is sufficient for operating 
four traction motors at one time. 

If the overhauled motor is to be shipped, all openings 
are sealed with paper held in place with tape. 

Among the numerous devices developed in the shop for 
facilitating the work being done are two which deserve 
special mention. Two of these, shown in Fig. 12, are 
used for applying and removing multiple Vee pulleys 
used on auxiliary generators. The welded framework 
shown serves for applying the pulley. It is long enough 
to include the machine, a pulley and the hydraulic 
jack used to press the pulley on the shaft. The end plates 
are stiffened at the center by triangular welded brackets 


Fig. 13—Motors with all openings covered with paper and tape ready 
for shipment to outlying points—In the foreground is shown an induc- 
tion-type pinion heater with a cover for reducing the time of heating 


and the upper edges of the plates are connected by 
threaded rods. It is necessary to remove one of these 
rods to place the generator in the frame, but this is prefer- 
able to making the frame larger, since it would then have 
to be much heavier to withstand the required pressures. 

Multiple Vee pulleys like those shown can be removed 
with a puller which acts between the inside of the pulley 
and the end of the shaít, but such a puller often breaks 
the inside pulley flange. This difficulty is overcome by 
means of the device shown on the floor at the right. It 
consists of a split two-part form having internal grooves 
which exactly fit the grooves of the pulley. The two 
parts of the form are tightened onto the pulley by two 
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bolts and the six threaded rods hold a pressure plate at 
the end opposite the grooved form. A hydraulic jack 
placed between the pressure plate and the end oí the 
shaft is then used to remove the pulley. This is accom- 
plished easily with no damage to the pulley. 

In the foreground of Fig 13, is shown an induction 
type pinion heater for applying pinions to traction motor 
shafts. The unique feature of this heater is the metal 
cover shown behind the heater. This is placed over the 
heater when a pinion is being heated and serves effec- 
tively to conserve heat, thus reducing the amount oí 


| 

| 

| | 

| ARMATURE REPORT 
Serial No. .... Type...... Manufacturer.............. 
Commutator Serial No. ...... Date of commutator........ 
Rec'd in shop on ob. Мо. .... Motor No. .... Date...... | 
Out of shop on Job No. ..... Motor No. .... 

Accumulated milea; 


Mileage this application....... 
Note low any unusual conditions such as possible overload 
| or overheating, solder thrown ont, coil leads loose in riser, 
commutator bars burnt shaft B. 


Does amature shaft Magoa Auk O.K. P. CE... 
Shaft renewed Stamped with ES No: ovii 
Spec. stamping 
Condition of wire bands C.E. 
Band clips Е 
Apply new wire bands Р.Е. 
—size wire 
Apply new wire bands P.E. 
—size wire used.. | 
Apply new wire bands C.E. 
—size wire used................ 
Apply new wire bands C.E. 
—size wire 
Are bands рг ly “soldered and. clips in place С.Е...Р.Е... 
Was wire band insulation renewed 
Соафшон Жык Р.Е. сон sup 

neral condition of core........ 


Condition “or ded" го Ee Was string band renewed.. 
Clean агага and preheat,..... Hours at...... 
СМИ NG. isc дела MEAS 
Tb SEBA armature and bake.. 
Chart No. ................ 
Clean riser, “V” ring and string band and paint red........ 
Clean E .E. coil support and spray armature with air drying 
uu PER E STA 

Tighten commutator bolts at............ Pounds (average) 
Were bolts тепемей.................... 

Are commutator bolts locked or welded in place............ 
Which method 

Dial indicate commutator (before machining) Taper 
Out of roun 
Machine a (hone, grind or turn). 
Bevel end of Багв...................... 
Diameter of commutator яна machining) . 
Dial indicate ft 


Undereut тіса.......... 
commutator Баг8.......................... 
Initial unbalance 
Correction made 


Final unbalance 


Maximum 
— readi 


power required and shortening the time required ti 
bring the pinion to the proper temperature. Pinions ar 
lapped to the shafts and the fit is relieved at one end ti 
allow for advancing the pinion along: the shaft when it i 
applied. 
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Protected Type Motor 


Motors combining the surplus capacity of 
the conventional open motor, with protec- 
tion against dripping liquid, falling metal 
chips and other foreign matter, have been 
developed by the Crocker-Wheeler division 
of Joshua Hendy Iron Works, Ampere, 
N. J. Rated 40 deg. C. rise, full-load, con- 
tinuous duty, with a 15 per cent service 


“The motors are protected against dripping 
liquid, metal chips and other foreign matter 


factor, the motors provide added protection 
at open motor prices. At present these 
motors are available in sizes up to and 
including the 284 frame. Mounting dimen- 
sions conform to the standards of NEMA. 

There are no openings in the frame or 
shields above the horizontal center line. 
This, together with the shielded construc- 
tion of the ventilating openings, makes the 
motors suitable for machine-tool and sim- 
ilar applications wheré other types of en- 
Closures have ‘been required in the past. 

Centrifugal seals permit use of softer 
grease for better lubrication and longer 
bearing life. Rotors, bars, fans and end 
rings are cast from aluminum alloy. Frames 
are of heavy cast construction, coils are pro- 
tected by vinyl acetal insulation, and front 
and rear shields are interchangeable. 


Blaekhall Car Washer 


With a background of experience in the 
mstallation and operation of 150 Blackhall 
bus washers for cleaning transit company 
buses and highway coaches, the Ross and 
White Company, Chicago, has developed 
an application of this type of equipment for 
cleaning railroad passenger train cars. One 
has recently been installed for the Balti- 
more & Ohio and the Alton at the West 
Fifteenth and Loomis Streets track eleva- 
ton, Chicago. 

The Blackhall patent car washer is a 
stationary machine, bolted: securely to con- 
Crete foundations. It consists of two H- 
beam columns on which are supported three 
brushes on each side—two body brushes for 
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the cars and one window brush, revolving 
in opposite directions. Thus, the windows 
receive cleaning from three brushes on each 
side. A fan spray with special nozzles wets 
down tbe dirt on the car. Then the three 
brushes, which have water supplied through 
bell nozzles into the brushes behind the 
water guards, scrub the dirt off the car. 
A final cleansing spray washes off the 
muddy water, leaving the car thoroughly 
clean. 

Located 145 ít. from the washer is a 
small-nozzle air-operated acid spray, used, 
when the amount of dirt necessitates this 
treatment, to supply a certain amount of 
oxalic acid or cleaner to the sides of the 
car, without dripping or loss of acid. This 
works on the dirt while each car is moving 
a distance of 145 ft. to the washer. When 
acid is applied, the entrance fan spray is 
shut off by a valve and the first large body 
brush rubs the acid onto the surface. The 
next two brushes (the window and the 
second side brush) stir this up into a soapy 
foam which is washed off by a final clean 
spray. 

One of the features of the Blackhall car 
washer is its use of the Fullergript brush 
strip, held in split aluminum cores or hubs 
on the brush shafts, thus facilitating quick 
renewal when necessary. The large body 
brushes on each side of the washer are 
driven by individual waterproof General 
Electric, 3-hp. motors, with Allis-Chalmers 
Tex-Rope drives and the small window 
brushes, by 2-hp. motors. 

Cars are run through the washer slowly 
to get the best washing job. The time re- 
quired is about 114 minutes per car. Ап 
average of 115 cars are being washed a 
day, with the Capitol Limited of the Balti- 
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more & Ohio, consisting of 13 passenger 
coaches, each 80 ft. long, being washed 
every morning іп 30 min. - 


Spray Gun for 
Cleaning Operations 


The DeVilbiss Company, Toledo, Ohio, has 
announced a new pressure-feed spray gun 
especially designed for industrial degreas- 
ing and cleaning operations on castings, 
forgings, sheet metal, etc. Operated from 
a pressure feed tank, the gun handles all 
kinds of commercial solvents and cleaners, 
producing a heavy, driving, but well atom- 
ized spray that speedily removes dirt and 
grease. Light in weight and shaped to fit 
the hand comfortably, this new gun has a 
two-finger, easy-to-pull trigger designed to 
reduce hand fatigue. When the trigger is 
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Spray gun intended for use with solvents 
and other liquid cleaners 


pulled only part way back, air alone is 
emitted from the nozzle, permitting the gun 
to be used for both dusting and spraying. 


Blackhall patent car washer 
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Norfolk & Western Movie 
Stars Locomotives 


“Tue Modern Coal-Burning Steam Lo- 
comotive,” is the title of a new motion pic- 
ture produced by the photographic staff of 
the Norfolk & Western which was re- 
cently released for showing before inter- 
ested audiences. Running time of the film 
is about 25 minutes and it is available in 
16 mm. Kodachrome prints. In it, Del 
Sharbutt, nationally known radio announ- 
cer, tells the story of modern coal-burning 
steam locomotives as they are built in the 
railway's shops and maintained and oper- 
ated over the N. & W. lines. Both the 
Class J and Class A engines appear in the 
picture and their low first cost, availability, 
versatility and economical operation is 
either pictured or orally emphasized. 


Turbine - Electric Locomotive 
Joint Project Moves Forward 


ProcrEss is reported in the cooperative 
development of a steam-turbine electric lo- 
comotive, in which the General Electric 
Company and the Babcock & Wilcox Com- 
pany are participating with nine railroads, 
which has been under way since November 
7, 1944. Using pulverized coal as a fuel, 
steam will be generated at 650 Ib. in a high- 
pressure boiler and will develop 6,900 shaft 
horsepower in the non-condensing steam 
turbine which will operate the electric gen- 
erator. It is anticipated that this fuel will 
produce a drawbar horsepower hour for 
two-thirds the fuel required in the most 
efficient conventional types of steam loco- 
motives now in service. 

The project, according to a statement is- 
sued by officers of the Norfolk & Western, 
is proceeding in two steps: first, the design 
and construction of the boiler and the de- 
sign of a locomotive frame to support it; 
second, if tests prove satisfactory, building 
the locomotive and testing it in service. The 
boiler is expected to be ready for tests carly 
in June. 

Cooperating with the General Electric 
and Babcock & Wilcox Companies on this 
project are the Baltimore & Ohio, Chesa- 
peake & Ohio, the Illinois Central, the 
Louisville & Nashville, the New York Cen- 
tral, the Norfolk & Western, the Pennsyl- 
vania, the Reading, and the Virginian. 


Perlman Resigns as Research 
Chairman 


A. E. PERLMAN, chief engineer of the 
Denver & Rio Grande Western and chair- 
man, since its inception, of the sub-com- 
mittee for engineering and mechanical re- 
search of the A. A. R. Railroad Committee 
for the Study of Transportation, has asked 
Judge R. V. Fletcher, chairman of the 
"big committee," to relicve him of the sub- 
committee chairmanship in view of his 
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"heavy load of extra-curricular activities 
added to his normal duties." 

In accepting "with great regret the neces- 
sity for this action" on Mr. Perlman’s part, 
Judge Fletcher has expressed his apprecia- 
tion for the "time and talent which has 
gone into" the retiring chairman's labors 
for the sub-committee, and has asked H. R. 
Clarke, chief engineer of the Burlington, to 
act as chairman of the sub-committee for 
the time being—at least until the commit- 
tee can be called together íor a further 


review of the course to be followed in the 
completion of its assignment. 


Dr. Yellott Heads Locomotive 
Development Committee 


Dr. Јонх І. Yrrrorr has been appointed 
to direct the $1,100,000 program of the 
Locomotive Development Committee con- 
sisting of representatives of six railroads, 
originators of heavy bituminous tonnage, 
and three bituminous mining companies, 
which was formulated at a meeting at New 
York in January as reported on page 88 of 
the February Railway Mechanical Engi- 
necr. Bituminous Coal Research, Inc., will 
handle the research project which is in- 
tended to increase the efficiency of the 
steam locomotive through the use of 
powdered coal, the development of tur- 
bines, and the application of newer steam- 
power principles. Е 

Dr. Yellott, who will make his head- 
quarters in Baltimore, Md., is now the 
director of the Institute of Gas Technology 
of the Illinois Institute of Technology and 
is the inventor of a method of pulverizing 
coal through the direct action of moderate 
steam power. During the war he has 
served as chairman of the Institute's war- 
training. committee. 

Dr. Yellott is a graduate and post grad- 
uate of Johns Hopkins University. He has 
been a member of the faculties of the 
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University of Rochester and Stevens Insti- 
tute of Technology and has published many 
technical papers upon subjects related to 
steam generation and utilization. He is 
a member of the American Society of Me- 
chanical Engineers, also of the executive 
committee of its Power division. 


Third Quarter Prospects for 
Freight and Passenger Cars 


For the third quarter of 1945 the War 
Production Board has allocated to the 


Office of Defense Transportation 220,000 © 


tons of carbon steel for freight cars, ac- 
cording to a report made to the Railroad 
Car Builders Industrial Advisory Commit- 
tee of the W. P. B. at a recent meeting at 
which a six-to-five vote was cast for the 
immediate revocation of General Order 
L-97s limiting the production and delivery 
of new freight cars. The report was made 
by D. W. Odiorne, chief of the Trans- 
portation Equipment Division’s Motive 
Power and Rolling Stock Section. Mr 
Odiorne also informed the committee that 
O. D. T. has recently requested W. P. B. 
to allocate materials immediately for the 
construction of passenger cars at the rate 
of 250 a quarter. 

Mr. Odiorne’s comment on the latter, as 
reported in a W. P. B. release dated May 
15, was that “materials prospects for limited 
passenger-car building in the third quarter 
of 1945 were good with the possible excep- 
tion of stainless steel. However, there may 
be some difficulty in obtaining components 
immediately but these should be forthcom- 
ing in time to permit delivery of cars to 
start late in 1945." 

Meanwhile, Mr..Odiorne estimated that 
freight-car production in this year’s fourth 
quarter will be 11,000 cars on the basis of 
the steel allocated for the third quarter, as 
noted above. He told the committee that 

(Continued on next left-hand page) 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the May Issue 


Locomotive ORDERS 


Road No. of locos. 
Long: Island. 5:9: 2: steep >ы ад 6 
New York Central ................... 51 
Pennsylvania? y CATERED AAAS 3 

2 
Seaboard: Air Line. ese Ka 14 


Builder 
Electro-Motive 
Electro-Motive 
Electro-Motive 
Electro-Motive 
Electrc-Motive 


Type of loco. 

600-hp. Diesel-elec. ... 
1,000-hp. Diesel-elec. 

600-hp. Diesel-elec. 
1.000-hp. Diesel.elec. 
Diesel-elec. pass. 


LOCOMOTIVE INQUIRIES 


Road 
New York Central .... 
Texas & Pacific 


No. of lios, 
E 20г3 


FnEIGHT-CAR 


Type of loco. Builder 
4-4-4-4 PROP 


4-4-4-4 
ORDERS 
Type of car Builder 
SOton Bex. soya ise Pullman-Standard 


.. American Car & Ейгу. 
. American Car & Рагу, 


70-ton covered hopper 
70-ton covered hopper 
50-ton auto box ... 


PassENGER-CAR ORDERS 


Road No. of cars 
Missouri Pacific ............. oo 
0 
Texas & Pacific ...... 50 
Union Patihe - ests san Sa yeah 500 

Road No. of cars 
Richmond, Fredericksburg & Potomac.. 8 
Seaboard Air Line .................. 30 
Pennsylvania: 26iasgseposervca sais e a 10 


Type of car 


1In place of five 600-hp. Diesel-electric locomotives originally ordered in 1942, order for which has 


been cancelled. 
? Experimental. 


? 200 for the St. Louis, Brownsville & Mexico; 200 for the International-Great Northern. 


* To cost appreximately $4,500,000. 


Inquiry reported in the April issue. 
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June, 1945 


with one like this 


How much more effectively, more powerfully 
can we speed heart-warming homecomings 

if all of us back to the limit 

the mighty 7th War Loan, two drives in one, 

— if we railroad men give the highball 

to all-out bond selling among our employees 

— to all-out bond buying by ourselves. 


230 PARK AVENUE, NEW YORK 17, N. Y. * 445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 


Organised Te Achieve: Uniform Specifications — Uniform Inspection — Uniform Product! 
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production during the last several monhs 
“has been very disappointing,” listing de- 
liveries as follows: January, 4,353 cars; 
February, 4,024; March, 4,842; and April, 
3,495. The carry-over as of May 1 was put 
‘at 4,823 cars. 

Members of the committee, according to 
W. P. B. attributed the lag in production 
to "manpower difficulties, primarily ab- 
senteeism and work stoppages" As a 

. result of the lag, the committee was told 
that W. P. B. Chairman J. A. Krug has 
appointed a task committee to see what 
can be done to overcome the difficulties. 

Army representatives at the committee 
meeting were reported to have said that the 
Army program for freight cars in 1946 


would be "very modest"—epproximately - 


98,000 cars including 38,250 now being 
procured for France. 


Budd Plans Complete Range 
of Passenger Cars 


Ат Philadelphia on May 2 Edward G. 
Budd, president of the Edward G. Budd 
Manufacturing Company, announced that 
the company will resume the manufacture 
of lightweight stainless steel railway pas- 
senger cars as soon as man-power and ma- 
terials are available and will include among 
its post-war products, cars for both day and 
night occupancy, as well as all types of 
recreational facilities required for the well- 
balanced, all-purpose consist of a train. 
The program includes resumption of the 
reserved seat sleeper coaches, or chair 
cars, as well as dining, lounge, tavern, ob- 
servation, and several sleeping car types. 

“Our designers have ready for the post- 
war market a comprehensive range of rail- 
way passenger cars which will enable us to 
offer to the railroads of the country com- 
plete train consists for day and night traf- 
fic, including recreational and revenue-pro- 
ducing units, all of uniform design,” Mr. 
Budd said. 

The company will give special attention, 
he said, to developing car types designed to 
provide low-cost bedroom service, in line 
with its policy of furnishing equipment 
which would help to attract mass travel 
to the railroads. “We believe both the rail- 
roads and the traveling public can best be 


STROMBERG-CARLSON Company.—Carl С. 
Howard has been appointed railroad sales 
representative of the Stromberg-Carlson 
Company, with headquarters in Chicago as 
heretofore. 

* 


CHAMPION Rivet Company. — The 
Champion Rivet Company of Cleveland, 
Ohio, and East Chicago, Ind., during the 
month of April celebrated its fiftieth 
anniversary. 


* 
Benpix AVIATION CORPORATION Arthur 
C. Omberg has been appointed chief re- 
search engineer and Dr. Harold Goldberg, 
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served by furnishing commodious coach 
and luxurious sleeper coach service at 
coach fares. In addition, we expect there 
should be a substantial market for sleeping 
cars which would furnish more luxurious 
overnight service but still at moderate cost: 


We expect to use part of our facilities for 7 


the manufacture of equipment of this type.” 

The intensive development of this sort of 
railroad travel after the war, Mr. Budd 
expects, will result in maintaining the vol- 
ume of travel experienced during the war, 
and thus enforce a great and continued de- 
mand for the type of modern, streamlined 
stainless steel railway cars the Budd com- 
pany manufactures. 


Bureau of Transport Economics 
Train Performance Data 


In a recent issue of its “Monthly Com- 
ment on Transportation Statistics,” the 
Bureau of Transport Economics and Sta- 
tistics, Interstate Commerce Commission, 
includes an analysis on train performance 
by kind of locomotive. The figures in this 
analysis show among other things, that 
steam locomotives in the first two months 
of 1945 hauled 92.6 per cent of the total 
gross ton-miles (excluding locomotives and 
tenders) as compared with 95.9 per cent 
in the first two months of 1944. Diesel- 
electrics hauled 5.6 per cent this year, and 
2.2 per cent last year. The Bureau suggests 
that severe weather in January may have 
had some influence on the figures, particu- 
larly for the East, where “steam operation 
is high relative to Diesel.” 

“The average number of gross ton-miles 
per train-mile (including locomotives and 
tenders) or gross tons per train in the 
1945 period,” the statement continues, “was 
2,551 for steam locomotive trains as com- 
pared with 3,305 for Diesel trains, while the 
tonnage of locomotives and tenders only 
was 308 for steam and 381 for Diesel. Per 
ton of locomotives and tenders the load 
hauled (cars, contents and cabooses) was 
7.28 tons in steam locomotive trains and 
7.67 tons in Diesel trains. The average 
speed of Diesel freight trains in 1945 was 
19.4 miles per hour or about 29 per cent 
greater than that of the steam trains. 

“The foregoing figures, of course, are 


Supply Trade Notes 


research engineer of the Bendix Radio di- 
vision of the Bendix Aviation Corporation, 
Baltimore, Md. Mr. Omberg will be in 
charge of all Bendix Radio long-term prod- 
uct development and electronic research in 
radio, radar, and television. 


CorPERwELD STEEL Company.—John J. 
Healy, who has been with the Army Air 
Forces for the past 33 months and holds 
the rank of captain, has been assigned 


.to inactive duty and has returned to the 


Copperweld Steel Company as northwest 


representative. _He will serve under the. 


jurisdiction of Copperweld’s Chicago office 
and will cover the states of Minnesota, 


(Turn to third left-hand page) 


overall averages. Many Class I roads had 
no Diesels in the freight service in either 
period and several others only a very few. 
The averages, therefore, do not reflect like 
operating “conditions and consequently do 
not measure satisfactorily the relative per- 
formance or efficiency of stham and Diesel 
locomotives. Based on gross ton-miles, 
including locomotives and tenders, in the 
first two months of 1945 nearly two-thirds 
of the total Diesel freight service was in 
the Western district.” 


New Strain Gage Demonstrated 
by Baldwin Southwark 


On Мау 1, 2 and 3 the Baldwin Loco- 
motive Works, Baldwin Southwark Divi- 
sion, held at the Hotel Statler, Washing- 
ton, D. C, a conference and demonstra- 
tion of the use of the SR-4 resistance wire 
strain gages and electrical indicating equip- 
ment. Each day's program consisted of two 
sessions, one in the morning and one in 
the afternoon. At the morning sessions the 
application of the strain gage and it 
equipment was demonstrated, followed by 
a discussion of the theory of strain-gage 
measurements, and of the accessory equip- 
ment for indicating and recording strain- 
gage circuits. The afternoon sessions dealt 
with dynamic and fatigue testing and in- 
cluded discussions of multi-axial strains 
and the application of electrodynamics to 
recording, switching, telemetering, analyz- 
ing and fatigue testing. 

Because of low first cost and the sim- 
ple method of attaching the gages they 
can be applied at many locations on à 
structure or machine and, by the use of 
suitable switching equipment, the readings 
from many locations can be quickly scanned 
and recorded. 


For those unable to attend during the day | 


one evening session was held on May 2. 


Each day's sessions were attended by some | 


300 persons representing the armed forces, 
the Maritime Commission, members of 
the teaching staffs of local colleges and 
universities, railroad men, and others. A 
series of similar conferences have been 


arranged for a number of other cities, some | 


of which have already been held. 


North and South Dakota, Montana, the 
upper peninsula of Michigan and the north- 
ern portion of Wisconsin—the territory he 
covered prior to his enlistment. 


* 


SCULLIN Sree. COMPANY. — R. C 
Geekie, assistant to the president in charge 
of sales, has been elected vice-president 
in charge of sales of the Scullin Steel 
Company. В. L. Norton, sales agent m 
New York, has been appointed assistant 
vice-president, with offices in New York. 
F. H. Spenner, chief mechanical engineer 
has been appointed assistant vice-president 
in charge of engineering. 
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The Pennsylvania Railroads New Matt: Jue ie. 


7 [^ M for Passenger АЖ Freight Senvice 


are equipped with THE FRANKLIN бҮбТЕЇ 


OF 


C'TTAF" RICTE Ip TINN 
Da i k Ei d Ё a M. 4 $ 
ЭС: Si Pen mit Ui Re ji 
The Pennsylvania Railroad is to be congratulated on the 
development of these streamlined giants. These locomotives 


develop more horsepower at 100 miles per hour than any other 


engines ever built. Franklin is proud that its System of 


Steam Distribution is one of the contributions to this 
achievement. 


|FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK >o CHICAGO 
In Canada: FRANKLIN RAILWAY SUPPLY COMPANY, LIMITED, MONTREAL 


LIMA LOCOMOTIVE WORKS 


IMA Steam Locomotives, by en- 

abling railroads to maintain fast- 

er freight schedules, do more than 

cut down delivery time that may be 
vital to the war effort. 

They also greatly increase freight 


car availability by reducing the 


И LIMA 


SS 


^ LOCOMOTIVE WORKS 


INCORPORATED = 


Р, 


E 


hours between loading point and 
destination. 

Although the need of getting maxi- 
mum service from every freight car 
is spotlighted by wartime emergencies, 
it always will be a vital factor in 


successful railroading. 


P INCORPORATED, LIMA, OHIO 


CAN REPLACE THE 


ENGINEMAN’S EYE! 


Never was it more important for the 
locomotive crew to watch water glasses and gauge cocks to 


Р make certain there is adequate water in the boiler. Nothing 


can take the place of this everyday operating routine. 

But if an emergency involving low water does occur, the 
locomotive equipped with Security Circulators has additional 
protection. 

Not only do Security Circulators strengthen the firebox 
structure, but they also insure a positive circulation of water 


over the center of the crown sheet. 


Ё AMERICAN ARCH COMPANY, nc 


NEW YORK - CHICAGO 


SECURITY CIRCULATOR DIVISION 
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IT'S A GREAT NEW DAY FOR RAILROADING 


One way to meet—and surpass— 
various forms of competitive freight 
and passenger service after the war 


is to add something new. 


To America’s finest railroads, that means 
full utilization of Diesel power 


in the form of General Motors Diesel 


passenger and. freight locomotives. 


Their impressive records, as well as 
their colorful and ultramodern 
appearance, certainly capture and hold 
the public’s imagination. 


ON TO FINAL VICTORY * BUY MORE WAR BONDS. 


TIMKEN ROLLER BEARING COMPANY.— 
Tracy V. Buckwalter has retired as chief 
engineer and vice-president of the Timken 
Roller Bearing Company, but will continue 
in a consulting capacity. Albert L. Berg- 
strom has been elected vice-president of 
all engineering of the company. O. J. 
Horger, formerly in charge of railway en- 
gineering and research, has been appointed 
chief engineer of the railway division; 
C. L. Eastburg, who has been in active 
charge of the design of bearings and parts 
as applied to locomotives, has been ap- 
pointed assistant chief engineer of the 


‚ Tracy V. Buckwalter 


railway division, and Р. С. Paterson, who 
has been active in the inspection and pro- 
curement of material and in equipment 
applications, has been appointed manager 
of the division. 

Tracy V. Buckwalter joined the Timken 
Company in 1916 as chief engineer after 
16 years in the Altoona, Pa. shops of 
the Pennsylvania, where he developed the 
motor baggage truck bearing his name. He 
was elected vice-president of Timken in 
1925 and thereafter devoted a large part 
of his time to the company’s railroad ac- 
tivities. He developed the application of 
Timken bearings to passenger- and freight- 
car journals and for passenger and freight 
locomotives. Under his direction, the com- 
pany built a high-speed passenger- and 
freight locomotive all axle journals of 
which were equipped with Timken bear- 
ings. This locomotive was loaned to many 
of the railroads and gave immediate stim- 
ulus to the application of roller bearings 
to driving-axle journals. Mr. Buckwalter 
is the author of the following publications : 
“Roller-Bearing Service in Locomotive, 
Passenger and Freight Equipment” ; "Loco- 
motive Axle Testing’; “Investigation of 
Fatigue Strength of Axles, Press-Fits, 
Surface Rolling and Effect of Size”; 
“Stress Analysis of Locomotive and Other 
Large Axles’; “Locomotive Axle and 
Wheel Research”; and “Steam Locomotive 
Slipping Tests.” 

Albert L. Bergstrom is a graduate, with 
a degree in mechanical engineering, of the 
Royal Technical Institute in Stockholm, 
Sweden. He came to this country in 
1924, and was appointed designing engineer 
for the Stearns Conveyor Company of 
Cleveland, Ohio. He joined the Timken 
Company as development engineer in 1929 
and was given various engineering and de- 
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velopment assignments. He was later ap- 
pointed chief works engineer, and, in 1938, 
became executive engineer. 


* 


PRESSED. STEEL Car Company.—Ernest 
Murphy, vice-president in charge of opera- 
tions of the Pressed Steel Car Company, 
has been elected president to succeed John 
F. MacEnulty, who becomes vice-chairman 
of the board of directors. The sales de- 
partment continues under the direct juris- 
diction of Mr. MacEnulty. Ernest Murphy 
was born in Padiham, England, and re- 
ceived his early education and training in 
that country. He came to this country 
in 1909 and worked on type M control 
electrical difficulties on the Chicago ele- 
vated lines. Later in that year he went 
to Pittsburgh, Pa., where he worked for 
the Butler, Pittsburgh, Harmony & New 
Castle Interurban Traction Company as 
division engineer in charge of construc- 
tion. After the construction assignment 
was finished, Mr. Murphy was appointed in 
charge of operation and the training of 
operating personnel. He came to New 
York in 1911, where he was placed in 
charge of the extensions of the subway, 
the design and building of rolling stock, 
and of the construction of the shops and 
the equipment of the trains of the Inter- 
borough Rapid Transit Company. He as- 
sisted in the development of the electrical 
coupler, the installation of electrical brakes 
on all trains, and the development of the 
electrical synchronizing of all train air 
compressors. With the New York Rail- 
way Company, he had direct supervision of 
all rolling stock and maintenance plants. 
From 1917 to 1940 he was associated with 
the United Traction Company at Albany, 
N. Y., starting as superintendent of equip- 
ment and becoming successively assistant 
general manager, general manager and 
vice-president. At the same time, he also 
was president of the Capital District Trans- 
portation Company in Albany. Since 
March, 1941, Mr. Murphy has been located 


John F. MacEnulty 


at the Hegewisch (Chicago) plant of the 
Pressed Steel Car Company, in charge of 
the Armored Tank division. 

John Forest MacEnulty received his 
early education in Pittsburgh, Pa. He 
began his career in the bureau of inspec- 
tion of the Carnegie Steel Company, Pitts- 
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burgh, in 1892 and entered the employ of 
the Pittsburgh Testing Laboratories in 
1895. He joined the Pressed Steel Car 
Company at its Allegheny plant in Feb- 
ruary, 1899, as a member of the inspection 
force. He later became chief inspector 
and then engineer in charge of construc- 
tion. He was transferred to New York 


in 1904 as sales. representative, and, in 1907, 
to Chicago as general superintendent of the 
Hegewisch plant of the Western Steel Саг 
& Foundry Company, a subsidiary. МІ 
MacEnulty was appointed general man- 
ager in 1909; returned to New York m 
general 


1912 as sales manager of the 


Ernest Murphy 


Pressed Steel Car Company and the We 
ern Steel Car & Foundry Compa 
1916 was appointed vice-president in € 
of sales, and in December, 1937, was elt 
president of Pressed Steel. 


* 


Buna CowPANv.—The Buda Compa 
Harvey, Ill, has opened new sales @ 
service offices at Portland, Me.; Cincin 
Ohio; Columbia, S. C., and Regina, Sa 

* 

GENERAL AMERICAN. TRANSPORTA 
ConroRATION.—Sam Laud, executive 
sistant to the president, has been eled 
president of the General American Tra! 
portation Corporation to succeed Lester 
Selig, who has been elected to the 
created position of vice-chairman of 
board. Мах Epstein is chairman of 
board. W. S. Hefferan, Jr., formerly se 
retary of the company, and Arthur f 
Lissauer, general manager of the proce 
equipment division, have been elected ҮКЁ 
presidents; Maurice J. Feldman has beet 
elected secretary, and Frank E. Sels ha 
been appointed assistant to the president 

Frank E. Sels was born at Chicago 
December 29, 1892, and is a graduate f 
Yale University. He entered the 
of General American in February 
being employed in the corporation's p 
at East Chicago, Ind. One year ШЕ 
he became a salesman in the гей 
car department, with headquarters at Qi 
cago. In 1935 Mr. Selz was elected а ҮКЕ 
president of the General American Pre 
cooling Corporation, a subsidiary of Ge 
eral American, and in 1936 became sales 
executive of the tank car department of 
the parent company. | 
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SOFTENS THE BRAKE 
WHEN WHEEL SLIP IMPENDS 


Inertia Wheel 


Pilot Valve 


NDER-THE-COVER inspection 


installation is simplified, less costly. 


of the “AP” Decelostat reveals No connections required between 
^ simplicity achieved by mechanical. ^ truck and car body; maintenance is 
و‎ 
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һы pneumatic design. Greater opera- reduced to a minimum. These fea- 


ting reliability naturally stems from tures are derived from mechanical- 


design simplification. All apparatus pneumatic design and add up to effi- 


cient, dependable wheel slip control. 


is confined to the truck — initial 


Westinghouse Air Brake Company 


Wilmerding, Pa. 
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LINCOLN ELECTRIC Company.—Gorham 
W. Woods, for the past three years process 
engineer of the Dickson gun plant of the 
Hughes Tool Company of Houston, Tex., 
has been appointed research engineer of 
the Lincoln Electric Company, Cleveland, 
Ohio. 

* 

AMERICAN BRAKE SHOE CoMPANY.— 
William A. Maxwell, general sales man- 
ager of the P. & M. Company since 1931, 
has been appointed Chicago district sales 
manager of the Ramapo Ajax division of 


William A. Maxwell 


the American Brake Shoe Company. Mr. 
Maxwell attended Nebraska University. 
Except for a period of service in the 
Navy during the last war, he had been 
associated with the P. & M. Company since 
1917. 

J. L. Mullín, general superintendent of 
foundries, has been appointed vice-presi- 
dent in charge of operations of the Amer- 
ican Manganese Steel division of the 
American Brake Shoe Company, with 
headquarters in Chicago. Mr. Mullin has 


J. L. Mullin 


been associated with the manganese-steel 
industry since 1914, when he joined the 
Edgar Allen Manganese Steel Company, 
predecessor of the present Brake Shoe 
division, as a clerk in the annealing depart- 
ment. He then served successively as local 
purchasing agent, foundry superintendent, 
works manager at the New Castle, Del., 
plant, and general superintendent of 
foundries. 
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Durr-Norton MANUFACTURING COM- 
PANY.—Walter I. Floyd, formerly execu- 
tive vice-president, has been elected presi- 


Walter 1. Floyd 


dent of the Duff-Norton Manufacturing 
Company to succeed Robert G. Allen, who 
has resigned. E. M. Webb has been elected 
vice-president and general manager. 


BALDWIN Locomotive Works or Caw- 
ADA, Ltp—The Baldwin Locomotive 
Works has formed a wholly owned Cana- 
dian subsidiary, the Baldwin Locomotive 
Works of Canada, Ltd., to market there 


W. N. Brownlie 


such Baldwin products as turbines, water 
wheels, hydraulic presses, power tools and 
Diesel engines. W. N. Brownlie, formerly 
chief engineer of the Mutual Boiler Insur- 
ance Company of Boston, Mass., has been 
appointed managing director, with head- 
quarters soon to be opened in Toronto. The 
new subsidiary will subcontract its orders 
to the United Steel Company, Ltd., which 
has four plants in Eastern Canada and 
headquarters in Toronto. All production 
will be under the general supervision of 
Baldwin of Canada and will be from Bald- 
win designs and specifications. Other offi- 
cers of the new company, all of whom are 
officers of the parent company, include 
Ralph Kelly, president; W. Horace Hol- 
comb, vice-president; H. D. Humphreys, 
secretary and treasurer, and T. E. McFalls, 
assistant secretary and assistant treasurer. 


REYNOLDS METALS Company.—Frank J, 
Swanson has been appointed sales and serv- 
ice engineer of the railway supply division 
of the Reynolds Metals Company, Rich- 
mond, Va. His headquarters will be in 
Chicago. For the past three years, Mr. 
Swanson has served in the mechanical di- 
vision of the Office of Defense Transporta- 
tion, Division of Railway Transport. He 
began his career with the Chicago, Mil- 
waukee, St. Paul & Pacific in 1905, working 
in the car department at Chicago, Mil- 
waukee, Wis., and Minneapolis, Minn., and 
in various clerical positions. He served an 


Frank J. Swanson 


apprenticeship as a carman and subse 
quently became assistant car foreman, сг 
foreman, general car foreman, assistant 
shop superintendent, and general car de- 
partment supervisor. Mr. Swanson joined 
O. D. T. in June, 1942. 


* 


STANDARD RAILWAY EQUIPMENT Cow- 
PANY.—Nicholas Н. Arnold has been ar 
pointed assistant to the vice-president o 
the Standard Railway Equipment Company, 


T 


Nicholas H. Arnold 


with headquarters at Chicago. Mr. Arnold 
was previously connected with the Missouri 
Pacific at St. Louis, Mo., where he held 
various supervisory positions in the car dê- 
partment for nearly 18 years. In 1943 he 
was appointed to the United States Railway 
Mission in Mexico where he assisted in the 
rehabilitation program of the National 
Railways of Mexico. 
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NATIONAL MALLEABLE & STEEL CASTINGS 
oMPANY.—Herbert L. Mausk has been ap- 
inted manager of railway sales of the 
ational Malleable & Steel Castings Com- 


Herbert L. Mausk 


any. George R. Farrell succeeds Mr. 
fausk as Cleveland district sales manager 
nd the Cleveland territory has been ex- 
"ded to include the Pittsburgh, Pa., dis- 
rict. 

Herbert L. Mausk joined National Mal- 
table in the drafting department in 1907, 
ising to the position of assistant chief 
raítsman. In 1918 he was assigned to 
he company's Washington, D. C., railway 
ales office to assist in engineering work, 
nd later was appointed sales agent in that 
erritory. He returned to the general offices 
n Cleveland, Ohio, for special engineering 
vork in 1931, and was appointed Cleveland 
listrict sales manager in 1933. 


George R. Farrell 


George R. Farrell joined National Mal- 
lable in 1907 as an inspector of railroad 
materials. In 1912 he was appointed to 
the service department in connection with 
the railway sales division of the company’s 
business, and in 1922 was appointed sales 
agent and assigned to the Philadelphia, Pa., 
office, 

* 

STANDARD STOKER Company.—E. Archer 
Turmer, vice-president and general man- 
ager, has been elected president of the 
Standard Stoker Company to succeed Н. Р. 
Farrington, who becomes chairman of the 
board. Mr. Farrington will continue ac- 
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tive in the executive management. Mr. 
Turner, who has been associated with 
the locomotive stoker industry since 1918 
and with the Standard Stoker Company 
since 1928, will make his headquarters in 
New York. Karl W. Mueller, technical 
assistant to the general manager, has been 
appointed works manager at Erie, Pa., and 
Charles J. Surdy, executive assistant to the 
general manager, has been appointed as- 
sistant to the president. 


* 


ELECTRO METALLURGICAL CoMPANY.—W. 
E. Remmers, vice-president of the Electro 
Metallurgical Sales Corporation, has been 
elected vice-president of the Electro Metal- 
lurgical Company, a unit of the Union Car- 
bide & Carbon Corp. 

* 
Jones & LAUGHLIN STEEL CORPORATION. 


—J. O'H. Anderson, manager of sales, tu- 
bular products, and H. B. Spackman, dis- 


J. O. H. Anderson 


trict sales manager at Philadelphia, Pa., 
have been appointed assistant general man- 
agers of sales. V. A. Jevon, assistant gen- 
eral manager of sales, has been placed in 
charge of Pittsburgh, Pa., district sales 
office activities. C. T. Hapgood, formerly 
assistant manager of sales, tubular products, 
has been appointed manager of sales, tubu- 
lar products. E. W. Harwell, formerly 
district sales manager at Chicago, has been 
appointed district sales manager, with head- 
quarters at Philadelphia, Pa. L. C. Berkey, 


H. B. Spackman 


(Turn to second left-hand page) 


formerly district sales manager at St. 
Louis, Mo., has been appointed district sales 
manager, with headquarters at Chicago. 
C. C. Wehling, formerly district sales man- 


V. A. Jevon 


ager at Pittsburgh, Pa., has been appointed 
district sales manager, with headquarters 
at St. Louis, Mo. 

The district office of Jones & Laughlin 
and the office of Jones & Laughlin Supply 
Company at Chicago have been changed 
to the Field Building, 135 South LaSalle 
street, Chicago 3. 


Union SWITCH & SIGNAL CoMPANY.— 
T. B. Clement has been elected executive 
vice-president; M. L. Gray, vice-president 
and export manager; and R. H. Wood, 
general manager, of the Union Switch & 
Signal Company, all with headquarters at 
the company's offices in Swissvale, Pa. 

George W. Baughman, assistant chief en- 
gineer in charge of electronics, has been 
appointed chief engineer. George W. 
Baughman is a graduate of Ohio State 
University with a degree in electrical engi- 
neering (1920). He was awarded the pro- 
fessional electrical. engineering degree in 


George W. Baughman 


1924. From 1920 to 1923, he was employed 
in the deyelopment laboratories of the Bell 
Telephone System. He began work with 
the Union Switch & Signal Company in 
1923 and from then until July, 1944, was 
engaged chiefly in field-development work 
associated with railway signaling and brak- 
ing. He was appointed assistant chief engi- 
neer in charge of electronics in July, 1944. 
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Let's get GOWN 77 CPi 


on train communication 


oo 


Dependable voice communication 


“Union” I.T.C. (Inductive Train Com- 
munication) system provides dependable, 
practicable two-way voice communication 
between vehicles of a train, between trains, 
and between trains and wayside points. 


It is a train communication system de- 
signed exclusively for railroad use, by 
men who know railroad needs, and proved 
through years of regular railroad service. 


This train communication system 


stays in its own yard - 


Yard service offers some problems 
for a train communication system 
different from those met in main 
; line operation. 
For example, many terminal areas 
: include several yards. Communica- 
tion should be provided between 
offices and yard locomotives in each 
yard without interfering with com- 
munication in other yards, but loco- 
motives so equipped may sometimes 
have to be transferred,from their 
normal territories to other yards. 
“Union” Inductive Train Com- 
. munication is the solution to this 
problem, because the area over which 


“Union” I.T.C. conversation can be 
received can be closely limited to the 
yard territory. As a result it is usually 


possible for more than one yard in 
the same terminal area to use the 
same carrier frequency without in- 
terference. When separate channels 
must be employed, the locomotive 
apparatus can be selectively switehed 
to the frequency assigned to a given 
yard area, or alternatively the change 
in frequency can be quickly accom- 
plished by rapid substitution of the 
plug-in equipment trays. 

This is one more reason why eight 
railroads have already found that, 
for dependable train communication, 
“Union” I.T.C. is the answer. 

Full information will be furnished 
without obligation 
by our nearest dis- 
trict office. 


UNION SWITCH & SIGNAL COMPANY 


SWISSVALE, PA. 


NEW YORK CHICAGO 


ST. LOUIS JAN FRANCISCO 


Ерулвр G. BUDD MANUFACTURING Com- 
PANY.—John E. Wright, regional sales 
manager has been appointed western sales 
manager of the Edward G. Budd Manufac- 
turing Company's railway car division, 
with headquarters in Chicago. Fitzwilliam 
Sargent, regional sales manager, has been 
appointed eastern sales manager. Samuel 
F. Felton, sales manager, has resigned. 
Thomas J. Henkle, special representative 
at Chicago, has retired after 27 years of 
service with the Budd organization. Mr. 
Henkle had previously served as western 
sales manager. 

* 


Locomotive FINISHED MATERIAL Com- 
PANY.—R. A. Phillaboum, a former em- 
ployee of the Wabash and of the New 
York Central, has been appointed a service 
representative of the Locomotive Finished 
Material Company, Atchison, Kan., with 
headquarters at Chicago. 

* 


AMERICAN LOCOMOTIVE Company.—Paul 
D. Curtis has been placed in charge of a 
new sales office opened by the American 
Locomotive Company in the First National 
Bank Building, St. Paul, Minn. Charles 
F. Venrick has been appointed assistant 
district sales manager in Chicago to succeed 
Mr. Curtis. 

Paul D. Curtis is a graduate of Wiscon- 
sin University (1928). He was connected 
with coal companies in a sales capacity 
until he became president of the Marquette 
Railway Supply Company in 1939. He was 
appointed assistant district sales manager 
of the American Locomotive Company’s 
Chicago office on January 1, 1941. 

Charles F. Venrick is a graduate of 
Dartmouth College (1936). He joined the 
American Locomotive Company as a special 
apprentice at the Schenectady, N. Y., and 
other plants and has been associated with 
the Chicago office as sales representative 
since 1938. 

* 


WESTINGHOUSE Am BRAKE CoMPANY.— 
Herbert A. May has been elected assistant 
to the president of the Westinghouse Air 
Brake Company. C. D. Stewart has been 
elected vice-president, engineering; S. L. 
Poorman, assistant vice-president, com- 
mercial activities; A. M. Wiggins, assistant 
vice-president, patents and legal matters; 
and J. S. Smith, an assistant treasurer. All 
five have been associated with the company 
for a number of years. 


* 


ENTERPRISE RAILWAY EQUIPMENT Com- 
PANY.—O. A. Wallace has been appointed 
sales engineer of the Enterprise Railway 
Equipment Company, Chicago. Mr. Wal- 
lace was born at Enfield, N. C., on Septem- 
ber 29, 1889, and is a graduate of the King's 
Business College, Raleigh, N. C. He 
entered the service of the Atlantic Coast 
Line on May 8, 1910, as a carman appren- 
tice at Rocky Mount, N. C. He subse- 
quently held other positions on that road 
until 1918 when he went with the Mobile 
& Ohio (now the Gulf, Mobile & Ohio) as 
a traveling car inspector, with headquarters 
at Mobile; Ala. In 1921, Mr. Wallace 


returned to the Atlantic Coast Line as a 


general car inspector at Waycross, Ga. In 
1924 he became supervisor of car repairs, 
at Wilmington, N. C.; in 1938 system gen- 
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eral car foreman at Wilmington and on 
April 19, 1941, superintendent of the car 
department. He resigned that position to 
enter the service of the Enterprise Railway 
Equipment ера. 


Oxonrre Company.—Robert B. Zane has 
been appointed district engineer of the 
Chicago sales office of the Okonite Com- 
pany. Mr. Zane is a graduate of Illinois 
University with a degree in electrical en- 
gineering (1932). He joined the Okonite 
Company as a research engineer in the Pas- 
saic, N. J., laboratories. Three years later 
he was transferred to sales engineering in 
the company’s Chicago office, and in 1943, 
returned to the factory to participate in 
development work on high frequency and 
radar cables for the Army and Navy. 

* 


AMERICAN STEEL & WIRE COMPANY.— 
Robert E. Cramer, engineer of appropria- 
tions and properties, has been appointed 
chief engineer of the American Steel & 
Wire Company, a United States Steel sub- 
sidiary, to succeed E. J. Reardon, who re- 
cently resigned. Myron E. Capouch has 
been appointed assistant manager of the 
wire rope and construction materials divi- 
sion to succeed B. S. Pease, who has re- 
tired. Mr. Capouch was assistant manager 
of the company’s electrical and wire rope 
department in Chicago. 

* 


AMERICAN CAR AND FOUNDRY COMPANY. 
—F. F. Rose, assistant vice-president, has 
retired after more than 44 years of service 
in the sales department of the American 
Car and Foundry Company. 

© 


WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING CoMPANY.—Gwilym A. Price has 
been appointed executive vice-president of 
the Westinghouse Electric & Manufacturing 
Co., Pittsburgh, Pa. Mr. Price was elected 
vice-president of the company in Septem- 
ber, 1943. 

* 

Н. К. Porter Company.—Col. G. de- 
Freest Larner has been appointed assistant 
to the president of the H. K. Porter Com- 
pany, Pittsburgh, Pa. in charge of ter- 
mination of war contracts, renegotiation, 
and special tax problems. J. C. Hamilton 
has been appointed service engineer for 
Quimby Pumps and Fort Pitt Steel Cast- 
ings in Chicago and surrounding territories 
for the Porter Company. Mr. Hamilton 
previously was with the sales department 
of the Pittsburgh Equitable Meter Com- 
pany. John A. Comstock, formerly engi- 
neering metallurgist with the United Air- 
craft Corporation of East Hartford, Conn., 
has been appointed director of research 
and metallurgy for all divisions of the 
Porter Company. 


Army-Navy “E” Awards 
Babcock & Wilcox Company, Alliance, 
Ohio. Third renewal. 


Electric Storage Battery Company, 
Philadelphia, Pa. Fifth star. 


Maxim Silencer Company, Hartford, 
Conn. Third star. 


Standard Stoker Company, New York, 
Renewal. 


(Turn to next left-hand page) 


MONROE Auro EQUIPMENT Company— 
The Monroe Auto Equipment Company, | 
Monroe, Mich, has purchased a privat 
Pullman car for test purposes in further 
developing and improving vertical and hori- 
zontal shock absorbers, sway bars, anti: 
galloping devices and other equipment de-' 
signed to improve the riding qualities of 
railroad cars. 


CRANE Company.—P. R. Mork, vice 
president in charge of sales, has been elected | 
executive vice-president of the Crane Com- 
pany, Chicago, and J. A. Dwyer, gen 
manager of sales and branches, has been) 
elected vice-president in charge of sale. 
Lucien W. Moore has been appointed gen- 
eral manager of sales and branch houses’ 
to succeed Mr. Dwyer. F. J. Wilkey, dis) 
trict manager, Chicago, has been appointed} 
manager of the valve and fitting depart- 
ment, the position occupied by Mr. Moo: 
until his recent assignment to a spei 
mission in France by the War Department! 
Mr. Moore will assume his new duties 
completion of his present mission for 
government. 

P. R. Mork began his career in the com: 
pany's Minneapolis branch warehouse ij 
1901. He was appointed manager of 
Duluth, Minn. branch in 1911; appointed! 
manager of the Minneapolis branch i in 19245] 
manager of the New York branch in 197. | 
and vice-president in 1931. He was trans- | 
ferred to the general office in Chicago :s 
vice-president in charge of sales in 19%. 
After military service in the first world: 
war, Mr. Dwyer returned to the Cran 
branch in Philadelphia, Pa., and was suc 
cessively estimator, salesman, chief clerk, 
sales manager, assistant branch тапа, 
and, in 1935, manager. He became di- 
trict manager in 1937, was transferred to 
Chicago as manager of branch houses m 
1943, and appointed general manager of 
sales and branches in January, 1944. 

* 

А. M. Byers Company.—A. Milne & 
Co. has been appointed national distributor 
for wrought-iron bars manufactured by 
the A. M. Byers Company, Pittsburgh, Pa 
The Milne organization operates ware- 
houses in New York, Chicago, Boston, 
Mass., and Pittsburgh, Pa., and Philadel- 
phia, and an office in Washington, D. С. 

* 

PITTSBURGH STEEL CoMPANY.—Carl L 
Zak, manager of tubular sales, has bea 
appointed assistant general manager of 
sales of the Pittsburgh Steel Company. 
Pittsburgh, Pa. E. R. Smith, assistant 
manager of sales, oil country tubular goo“. 
has been appointed manager, oil country: 
tubular sales. 


Obituary 


CHARLES F. Krauss, assistant chief er 
gineér of the locomotive and ordnance divi- 
sion of the Baldwin Locomotive Works. 
who was in charge of new developmtit 
work on locomotives; died April 6. Mr. 
Krauss had been associated with Baldwin 
for 40 years, starting in the engineering 
department. He attended the Drexel Ir- 
stitute of Technology and was a member 
of the technical committee of the Locomo- 
tive Institute and of several committees 
of the Association of American Railroads. 
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ING TRAVEL 
T FRICTION CONTROL 


Ex 


{wo E - 
Lr я 


, 
- ш 

' 

à 


c dic 
FOR MORE LADING SAFETY! 


Today’s climbing loss-and-damage figures are variously laid to the 
inevitable effects of war—acute shortage and rapid turnover of labor; 
increasing use of worn and reused containers; inadequate packaging; 
and inattention to sound freight-handling practices. Each 4 a con- 
tributory factor. And there is one more—the freight car itself or, more 
specifically, the trucks on which it rides. Much in this direction can be 
done to ease freight smoothly along the rails despite wartime difficulties, 


The A. S. F. Ride-Control Truck (А-3) gives freight a smooth, easy ride, 


CAN STEEL FOUNDRIES . 


CHICAGO 


MINT-NARK OF FINE CAST STEEL p. 


ў General 


F. E. WEAVER has been appointed Diesel 
locomotive inspector of the New York 
Central, with headquarters at New York. 


C. L. Harr has been appointed assistant 
supervisor of Diesel locomotive mainte- 
nance of the New York Central, with head- 
quarters at New York. 


F. K. BanrHor has been appointed Diesel 
locomotive inspector of the New York Cen- 
tral, with headquarters at New York. 


J. E. Goopwrn, assistant chief mechanical 
officer of the Chicago & North Western, 
has been appointed chief mechanical officer 
with headquarters at Chicago. 


T. F. Powers, chief mechanical officer 
of the Chicago & North Western at 
Chicago, has been appointed assistant to 
the vice-president, at Chicago. 


G. W. BoHANNON, assistant to the chief 
mechanical officer of the Chicago & North 
Western, has been promoted to assistant 
chief mechanical officer at Chicago. 


Ramsey Gray Gace, chief electrical engi- 
neer of the Canadian National at Montreal, 
Que. has retired. 


Н лвоір FonsvrH FINNEMORE, assistant 
chief electrical engineer, has been appointed 
chief electrical engineer of the Canadian 
National at Montreal, Que. 


Norcum ARTHUR PEEBLES has been ap- 
pointed electronic engineer of the Atlantic 
Coast Line with headquarters at Wilming- 
ton, N. C. 


Hanorp C. WRIGHT, master mechanic of 
the Altoona works of the Pennsylvania 
at Juniata, Pa., has been appointed super- 
intendent of motive power, Eastern Ohio 
division, with headquarters at Pittsburgh, 
Pa. 


C. P. KAHLER, electrical engineer of the 
Union Pacific at Omaha, Neb., has been 
promoted to general electrical engineer, 
with headquarters at Omaha. 


Joun Мпеѕ Nixon, whose appointment 
as superintendent, motive power of the 
Macon, Dublin & Savannah at Macon, Ga., 
was announced in the May issue, was born 
at Rhine, Ga., on February 3, 1901, and 
entered the service of the Georgia & Flor- 
ida in November, 1918, as an apprentice 
machinist at Douglas, Ga. In 1920, he be- 
came a machinist in the employ of the At- 
lanta, Birmingham & Atlantic (now the 
Atlanta, Birmingham & Coast) at Fits- 
gerald, Ga., and later served as a machin- 
ist on the Southern, the Atlanta & St. 
Andrews Bay, and the Cincinnati, New Or- 
leans & Texas Pacific (part of the South- 
ern). In March, 1926, he entered the em- 
ploy of the Florida East Coast as head 
machinist at Miami, Fla., and became in- 
spector in September, 1932. In “May, 1937, 
he became a machinist for the Seaboard 
Air Line at Jacksonville, Fla., and later 
served at Miami, Fla. Mr. Nixon was ap- 
pointed enginehouse foreman at Wildwood, 
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Personal Mention 


John Miles Nixon 


Fla., in January 1941. In April, 1942, he 
was promoted to general foreman. He re- 
linquished the latter position to become su- 
perintendent, motive power of the Macon, 
Dublin & Savannah at Macon. 


A. G. TRUMBULL, chief mechanical engi- 
neer of the Advisory Mechanical Commit- 
tee of the Chesapeake & Ohio, the New 
York, Chicago & St. Louis, and the Pere 
Marquette with headquarters at Cleveland, 
Ohio, has been appointed general mechani- 
cal engineer of the three roads at Cleve- 
land, in addition to his regular duties. 


Master Mechanics and 
Road Foremen 


CLAIR I. CLUGH, master mechanic of the 
Philadelphia Terminal division of the Penn- 
sylvania at Philadelphia, Pa., has been 
transferred to the position of master me- 
chanic, Pittsburgh, Conemaugh and Mo- 
nongahela divisions, with headquarters at 
Pitcairn, Pa. 


HERBERT J. KLEINE, master mechanic of 
the Pittsburgh, Conemaugh and Mononga- 
hela divisions of the Pennsylvania at Pit- 
cairn, Pa., has been transferred to the po- 
sition of master mechanic at the Altoona 
works, Juniata, Pa. 


G. M. Duck, traveling master mechanic 
of the Gulf, Mobile & Ohio, has been ap- 
pointed master mechanic of the Northern 
division, with headquarters at Jackson, 
Tenn. 


E. D. BURKE, district foreman of the 
Union Pacific, at La Grande, Ore., has been 
promoted to assistant master mechanic, 
with headquarters at Cheyenne, Wyo. 


C. T. ARMSTRONG, assistant master me- 
chanic of the Union Pacific at Cheyenne, 
Wyo., has been transferred to the position 
of assistant master mechanic at North 
Platte, Neb. 


Car Department 


OREL C. Fariss has been appointed 
superintendent, car department, of the 
Virginian, with headquarters at Princeton, 
W. Va. 


CARL J. ANDERSON, assistant passenget 
car foreman of the Union Pacific at Oma 
Neb., has been promoted to general с 
inspector, with headquarters at Omaha, 


Shop and Enginehouse 


F. B. Downey, assistant shop superi 
tendent of the Chesapeake & Ohio, hii 
been appointed superintendent of the shopi 
at Huntington, W. Va. 


E. A. Murray, shop superintendent @ 
the Chesapeake & Ohio at Huntington, W| 
Va. has retired after 55 years of cow 
tinuous service. 


Obituary 


GEORGE McCormick, who retired іп 194] 
as general superintendent of motive powet 
of the Southern Pacific, with headquarters 
at San Francisco, Calif., died at Houston, 
Tex. on. April 5. Mr. McCermick was 
born at Columbus, Tex., on July 15, 187 
and was a graduate in mechanical engi 
neering of the Agricultural and Mechanical 
College (now Texas A. & M.) at Bryan 
Tex., in 1891. He entered railway service 
on October 5, 1891, as a machinist appren- 
tice with the Galveston, Harrisburg & 
San Antonio (now part of the Southem 
Pacific Lines in Texas and Louisiana) at 
Houston, later being promoted to drait- 
man in 1893 and transferred to San Аг 
tonio in 1894. He returned to Houston in 
1895 as chief draftsman. In 1900 he was 
appointed mechanical engineer; in Decen- 
ber, 1911, assistant’ superintendent of the 
El Paso division, with headquarters at El 
Paso, Tex.; in February, 1913, assistant 
general manager (mechanical) of the 
Southern Pacific, Texas lines, with head: 


George McCormick 


quarters at Houston, and in December, 
1916, general superintendent of motive 
power. More complete biographical data 
concerning the training and accomplish- 
ments of Mr. McCormick, who received 
the honorary degree of Doctor of Engi- 
neering at Texas Agricultural & Mechan- 
ical College in 1941, appeared in the Jan- 
uary, 1942, issue of the Railway Mechanical 
Engineer, beginning on page 15. 
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| YOUR BOILER “HOUSEKEEPING” 
JIS EASIER WITH APEXIOR NUMBER 1 


APEXIOR NUMBER 1 
KEEPS METAL SUR- 
FACES CLEAN LONGER 
... MAKES MAINTE- 
NANCE EASIER... 
RETARDS WEAR 


Your first experience with APEXIOR NUMBER 1 on 
locomotive and stationary boiler shells and other steam- 
ind-water contacting surfaces is a satisfying discovery. 
Dirt and scale lose their clinging power and come off 
easily. There is no chemical bonding of scale to metal. 


ЧЁ Cleaning time is reduced and the work is lighter. Under 


the surfacing, a few thousandths of an inch thick, the metal 
isclean and sound. 
“Many years of service experience, on thousands of loco- 


F motives subject to Interstate Commerce Commission in- 


ection, show that brush-applied APEXIOR NUMBER 1 
Coatings penetrate the pores and joints preventing ac- 
tration of stress corrosion or embrittlement due to 
er contact. APEXIOR NUMBER 1 is recommended 
by all boiler insurance companies in the United States 


and Canada. 


| APEXIOR 


APEXIOR NUMBER 1 HELPS 
FEEDWATER TREATMENT 


APEXIOR NUMBER 1 is neutral to all standard feed- 
water chemical treatments and preparations and acts as a 
supplement to the work of the chemist or water service 
engineer. It remains stable under boiler water and steam 


temperatures and pressures. 


FOR COLD WATER STORAGE 


APEXIOR NUMBER 3 protects the water-side of tender 
cisterns and water storage tanks. It is brush-applied and 
dries to a jet-black, smooth, shiny surface. It is inert to all 
boiler-water-treating chemicals and to potable water. 


А 


YOU CAN СЕТ APEXIOR 


Both APEXIOR surfacing materials are being manu- 
factured in increased quantities to meet the growing de- 
mands of industrial power plants, utilities, marine users 
and railroads throughout the country. Shipments are made 
every day. Write today for your copy of a bulletin telling 
how APEXIOR can save metal, time and money for you. 


Keeps new melal new . . . Gives old melal new life 


B 


This locomotive boiler shell interior will 
still look new at shopping time. It's 
APEXIORIZED 


NOW, WHEN EVERY TON OF CARRYING CAPACITY COUNTS .. "X 
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Today’s 
Staybolt 
Job is 


but so is 


This view inside a firebox shows 
some of the thousands of staybolts, 
made from Byers Staybolt Iron, 
that help to keep this locomotive's 
availability high, and so help the 
railroads to continue their miracles 
of transportation. 

During this war period, locomo- 
tives have probably handled heavier 
loads at higher average speeds, 
and gone further between shop- 
pings, than ever before in history. 


And it is worthy of note that on an . 


overwhelming majority, the stay- 
bolts that helped do the job were 
wrought iron. As many an old boiler 
maker will say, there's no substitute 
for this time-proven material. 
Byers Staybolt Iron reinforces 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron is duplicated in Byers Forging 
Billets. They are produced in round, square 
or rectangular sections, under ASTM-A-73 
and AAR-M-307 Specifications. 

a 
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the natural advantages of wrought 
iron with a number of special ben- 
efits. The resistance to vibration 
and shock that’s so important in 
staybolts depends on the combina- 
tion of silicate slag fibers and high- 
purity iron body, which gives a 
structure like that of a stranded 
wire cable. The tremendous reduc- 
tion used in producing Byers Stay- 
bolt Iron—over 50,000 to 1—gives 
the best slag distribution. 

Every step in manufacture is 
carried on under close control, so 
that Byers Staybolt Iron is unus- 
ually uniform in analysis, structure 
and dimension. The material is 
ductile and malleable which facili- 
tates heading. And it has excellent 


resistance to corrosion and to high 
firebox temperatures. Of 
importance to roads with exten 
sive locomotive repair or con 
struction programs is the favorable 
delivery situation on Byers Stay- 
bolt Iron. Not only are we able to 
take care promptly of the temm 
ments of the military . . 

also able to fill promptly the haf 
of domestic railroad users. 

Over 75 railroads have utilized 
Byers Staybolt Iron, which is an 
excellent index to its service qual- 
ities. You can order Byers Staybolt 
Iron for fabrication in your own 
shops or specify it when you order 
from a staybolt manufacturer. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 


GENUINE WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS 


* OPEN HEARTH ALLOY STEELS 


CARBON STEEL TUBULAR PRODUCTS 
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Test-Plant Tests of Pennsylvania 


| 


| Jx the last ten years the increasing weight and length 
of passenger trains, combined with a continually rising 
demand for speed, has focused attention on motive-power 
design for this exacting type of service. The 4-8-4 type 
steam locomotive has been quite generally accepted in the 
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Fig. 1—Draft losses through the boiler 


United States as the best answer in this field, especially 
as it can double efficiently in fast-freight service. 
Coincident with the use of the 4-8-4 for fast, heavy 


‚ service came a breakdown of the old habit of changing 


locomotives with the varying characteristics of the ter- 


‚ таш. The 4-8-4, with its big boiler and high wheels, is at 
; Its best possibly over fairly level country, but its weight 


also enables it to do an effective job in mountainous 
regions. This resulted in longer and longer locomotive 
runs until now it is common to run this type of locomo- 


* From a presented before the May 17 meeting of the New York 
Railroad Сър?“ 


t Chief engineer, Baldwin Locomotive Works. 


Duplex Locomotives” 


By Ralph P. Johnsoni 


The type proposed by Baldwin 
and fitted with poppet valves 
developed over 6,500 i.hp. with 
a steam rate of 15.4 Ib. — Over 
100,000 Ib. of evaporation per 
hr.—Mechanical efficiency high 


tive as much as 1,800 miles at a time. This type of 
operation makes monthly averages of 20,000 miles fairly 
common. 

Naturally, the more intensive use of power showed 
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Fig. 2—Steam and smokebox temperatures 


The Pennsylvania Т-1 locomotive 
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Fig. 3—Heat balance 


the necessity for high-class maintenance and justified 
the use of such devices as roller bearings not only on 
axles but on main and connecting rods as well. Designers 
began to give intensive thought to means of increasing 
availability and lowering maintenance time and costs. 

One of the means for accomplishing this which sug- 
gested itself was the lowering of the piston thrust on 
crank pins by using four smaller cylinders in place of 
the two cylinders of conventional design. Many of the 
modern 4-8-4 type locomotives with boiler pressures 
around 275 lb. per sq. in. have piston thrusts of 160,000 
Ib. and one fleet with 300 Ib. per sq. in. boiler pressure 
has 185,000 Ib. Such thrusts require large crank-pin 
bearings, but the lengths of crank pins are restricted by 
clearances and the diameters by available space in the 
wheel center. With four cylinders the piston thrust can 
be cut in half and. even. with 300 Ib. per sq. in. boiler 
pressures, can be brought down to 90,000 Ib. This smaller 
load makes possible smaller bearings at the back end of 
the main rod and eliminates heavy moving parts. 


Why the Four-Cylinder Locomotive? 


Four-cylinder locomotives have been common for years, 
but with articulated frames. Such engines, while power- 
ful, were not suited to high speeds, since the front unit 
is not sufficiently stable; spring-centering devices are not 
effective against slight lateral displacements. In addi- 
tion, the hinged connection between front and rear units 
has always been a high maintenance item. A four- 
cylinder arrangement, with a rigid frame and rear cylin- 
ders between the two groups of driving wheels had been 
proposed by the Baldwin Locomotive Works several 
times, notably in March, 1932, to the Baltimore & Ohio, 
in December, 1935, to the Florida East Coast, and in 
January, 1936, to the New York, New Haven & Hartford. 
This design had been rejected in all cases on account of 
the long rigid wheelbase. George Emerson of the B. & O. 
attempted to overcome this objection by building a four- 
cylinder, non-articulated locomotive in 1937, with the 
rear cylinder back of the driving wheel. This arrange- 
ment, however, is undesirable for various reasons: 

(1) The cylinder, guides, and crosshead are in a very 
dirty location. 


(2) The location is cramped and inaccessible and it is 
difficult to get steam and exhaust pipes into the available 
space. | 

(3) The rear unit is running “backward” in forward 
motion, which means that the crosshead thrust is down- 
ward and multiple-bearing guides have to carry this addi- 
tional load entirely on the ledges. 

(4) A very short main rod is required unless the 
cylinder is placed far under the firebox. 

(5) Very little is gained in overall length of locomo- 
tive as saving in rigid wheel base is cancelled by longer 
overhang due to moving the grate further to the rear to 
avoid contraction of the ash pan by the rear cylinder 
saddle. ~ 

For the above reasons we prefer the four-cylinder loco- 
motive of our own design. 

In addition to the lower piston thrusts of the four- 
cylinder type, the arrangement allows the use of a shorter 
stroke, as less strength is required for axles and crank 
pins and the smaller diameters allow them to be placed 
closer together in the wheel centers. This, in turn, results 
in lower piston speeds. As indicator-card areas are gov- 
erned by revolutions per minute and piston speeds, the 
lower piston speeds give a bigger card area and, hence, 
higher mean effective pressures. 


Furthermore, this type of locomotive permits the most | 
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Fig. 4—Saving effected by the feedwater heater 
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simple driving-rod arrangement: with the best possible 
conditions at the main side-rod connection which need 
only be large enough to transmit the load to one pair of 
drivers as contrasted with the large side-rod connection 
necessary on a 4-8-4 type locomotive to transrpit the load 
to three pairs of drivers. 

Again, it is a fundamental fact that as the number oí 
coupled drivers increases, so also does machine friction. 
Splitting up the drivers of a 4-8-4 type locomotive into 
two groups, as in the 4-4-4-4 type, or of a 2-10-4 type into 
a 4-4-6-4 type, reduces the machine friction, thus giving 
higher drawbar pull, especially at high speeds. 

When Baldwin first started work on four-cylinder 
designs, a commercial poppet-valve gear was not avail- 
able, but even without the poppet valve one of the most 
favorable aspects of the four-cylinder type is its im- 


High Points of Tests of Pennsylvania T-1 Class Locomotives 


Firin Pressures, lb. Super- 

T.F. Total Total rate, I heat, 

Test Test Speed, from Steam evapora- coal con- per t Steam Exhaust temperature, def. 
No. designation m.p.h. i.hp. rate, lb. tion, lb. sumption, Ib. per hr. I.hp. Boiler pipe passage eg.F. F 
1,473 160-50-F 38 47,743 16.3 80,620 13,703 150.1 4,838 296 292 18.1 741 oH 
1,427 240-40 57 40,094 15.6 96.574 19,340 211.8 6,105 297 292 19.3 738 5 
1,406 280-30 67 34,004 15.4 94,236 16,970 185.9 6,021 293 281 15.3 738 320 
1,442 320-35 76 31,993 15.3 101,583 22,629 247.8 6,484 294 286 29.4 799 38 
1,414 360-25 86 28,737 15.4 102,816 18,370 201.2 6,552 295 287 24.2 757 439 
1,444 400-20 95 25,832 14.7 97,949 19,536 214.0 6,544 295 288 25.0 781 363 
1,448 420-20 100 25,048 15.6 105,475 24,000 262.9 6,666 296 288 25.9 728 310 
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proved ability to handle steam through four piston valves, 
rather than two. A 4-8-4 type locomotive with a 27-in. 
cylinder and a 12-in. piston valve is definitely crippled at 
speeds by the inability of the valve to handle steam effi- 
ciently. In the case of an equivalent 4-4-4-4 type we 
would have four 20-in. diameter cylinders and four 12-in. 
diameter piston valves, which is equivalent to a 24-in. 
piston valve with a 28-in. cylinder, as the area of two 
20-in. cylinders is the same as that of a 28-in. cylinder. 
Thus, the ratio of valve diameter to cylinder diameter is 
increased from 44 per cent on the 4-8-4 type to 86 per 
cent on the 4-4-4-4 type, with a consequent ability to 
handle steam more efficiently. 

All of these considerations prompted the Baldwin Loco- 
motive Works to place a stock order to design and build 
a 4-4-4-4 type locomotive for demonstration purposes in 
high-speed heavy ger service, and this decision was 
made in October, 1939. However, before we could build 
this demonstrator, a great railroad company stepped in 
and gave us an order. 


The Pennsylvania T-1 Class 


The Pennsylvania in 1937, in search for better steam 
power, had formed an advisory committee composed of 
the chief engineers of the three largest locomotive builders, 
and as a result of their work built at Altoona the four- 
cylinder locomotive known as the 5-1. This was ex- 
hibited in 1939 and 1940 at the World's Fair in New 
York. After the Fair this locomotive was placed in serv- 
ice, but was necessarily restricted to certain territories on 
account of its large size. Nevertheless, the Pennsyl- 
vania's experience with this locomotive convinced them 
that the four-cylinder rigid-frame type had many advan- 
tages. Further, they were forced to a considerable 
amount of double-heading of passenger trains, so when 
the Baldwin Locomotive Works submitted their specifica- 
tion for a four-cylinder type, smaller than the S-1 but 
more powerful than any other passenger locomotive yet 
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Steam to Engines Per Hour- Thousand Lb. 
Fig. 5—Steam pressure losses from the boiler to the cylinders 


designed, the Pennsylvania promptly placed an order for 
two on July 30, 1940. They gave the class number 
“T-1” to these two locomotives and, thus, became the 
pioneer railroad in the use of this new engine. 

The locomotive was designed to haul a trailing load of 
880 tons (eleven 80-ton passenger cars) at 100 miles per 
hour on level, tangent track, and to traverse 15-deg. 
curves at a maximum speed of 15 m.p.h. It was expected 
to evaporate a maximum of 85,000 lb. of water. When 
first planned, piston valves were considered, but before 
being built tests by the Pennsylvania with a poppet-valve 
gear on one of their K-4s, a 4-6-2 type locomotive, indi- 
cated at least а 20 per cent improvement in efficiency.* 


Raitway Mechan 
JOLY. 7 ical Engineer 


As the proposed locomotive was intended to operate at 
speeds of 100 m.p.h. and over, the Baldwin Locomotive 
Works recommended that the two locomotives, to be 
known as the T-1 class, be equipped with this type of 
gear. To this the Pennsylvania acceded.t ` 
The first of these locomotives was delivered to the rail- 
road on April 22, 1942, and the second on May 21, 1942. 
The front ends required some adjustment for proper 
steaming and the locomotives were then placed in fast- 
passenger service between Harrisburg and Chicago. 
Locomotive No. 6110 made its first through test run 


Water Rate, Steam Per LHR Hour 


Indicated Horsepower —Total 


Fig. 6—Steam per indicated horsepower hour 


from Harrisburg, Pa., to Chicago with a train.of 14 
coaches weighing 1,000 tons. It had no trouble in better- 
ing the normal schedule, leaving Crestline, Ohio, 15 min. 
late and arriving at Fort Wayne, Ind., 5 min. ahead of 
schedule. It left Fort Wayne 3 min. late and arrived in: 
Chicago 10 min. ahead of schedule. From Crestline to 
Chicago the speed was consistently around 100 m.p.h. 

On another test trip, locomotive No. 6111, hauling 16 
cars, covered 69 miles on the Fort Wayne division at an 
average speed of 102 miles per hour. 

These locomotives proved themselves so powerful that 
they were reserved for heavy passenger trains which 
otherwise would require double heading. 

In April, 1944, locomotive No. 6110, having accumu- 
lated about 120,000 miles in road service, was sent to the 
Altoona test plant for a complete test. The test plant was 
rebuilt to accommodate her and a test program devised 
to explore her capabilities thoroughly. 


Steam Passages and Gas Areas 


In order to keep the pressure drop from the boiler to 
the cylinders as low as possible, the steam passages were 
made large. They are shown in the table. 


Areas of Steam Passages 


Sq In 
Dey: pipe: Outs ssa e ena OR E aR нр Ай 8.9 
Superheater elements .... lees se reres 137.6 

ММ КУРУ ИР ile ED EE 101.7 
Steam pipe (each) ........ 0... cece eee eee tte eens 63.6 


The resistance of the flues to the passage of the 
gases of combustion depends upon the area of the open- 
ings through the flues and the hydraulic depth of the 
flues (hydraulic depth is the cross-sectional area of the 
flue through which the gases flow, divided by the gas- 
swept perimeter). As this resistance is an important 
factor in the capacity of the boiler, these dimensions are of 
interest. 


* For road tests of Pennsylvania locomotive No. 5399 equipped with the 
Franklin system of steam distribution see the April, 1941, Railway Me- 
chanical Engineer, page 125. For the results of test-plant tests, see the 
May, 1941, Reilway Mechanical Engineer, page 169 | 


{ Рог a description of the Pennsylvania T-1 locomotive see the January, 


1943, Raikeay Mechanical Engineer, page 1. 
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Gas-Flow Proportions of the Boiler 


Area through dll flues, sq. ft. ................................... 10.61 
Grate area, sq. fi E oeh E ea 9 НЧ 
її rate area to flue openings, sq. ft. ........ ............... . 
Hydraulic depth of all flues, їп. ................................. 4.27 


As delivered, the railroad felt that steaming required 
more careful attention to firing than was desirable and, 
therefore, experimented with various stacks, nozzle diam- 
eters, diaphragm and table-plate arrangements. 

All nozzles were of the 5- or 6-point star type and their 
area was changed by varying the width of the outer edge 
of the slots. Two 5-point exhaust nozzles with an area 
of 43.1 sq. in. were finally selected. 

The locomotive has separate exhaust stands for each 
pair of cylinders. They are connected together. As the 
steam for the feedwater heater is taken from the rear 
cylinder exhaust, a smaller exhaust tip was tried in the 
rear exhaust stand to compensate for this but showed no 
advantage. | 

Originally each exhaust stand had a separate 19-in. 
stack. Two 21-іп. stacks were tried, the spacing between 
them varied, and the two 19-in. stacks joined to form one 
oval stack. None of these changes showed marked im- 


Drowbar Horsepower 


Speed-Miles Per Hour 


Fig. 7—Drawbar pull and drawbar horsepower corrected for a 
water rate of 100,000 Ib. of steam per hour 


provement, but the oval stack was finally adopted as it is 
an easier casting to make and weighs less. A 6-in. radius 
on the bottom flare gave the gases an easier entrance into 
the lift pipe than the original 114-in. radius. 

The “cinder-buster” type of front end in addition to 
diaphragm and table plate of the conventional type, has a 
vertical baffle at the front of the table plate with an open 
space in front of the baffle between it and a sheet of 
netting at the extreme front of the smokebox. 

Fig. 1 shows the drafts taken at different locations 
to show the loss through the several parts of the boiler. 
It will be noted that at normal rates of firing—i. e., 150 
Ib. per sq. ft. of grate area—the draft is 15 in. of water 
and that the greatest draft required is through the flues 
at all rates of firing. 

The table-type grate bars are 934 in. wide with 
136144 in. square holes on a side, giving an area with 
the openings between bars of 14.93 sq. ft., or 16.4 per 
cent of the total grate area for air admission. 


'The Test-Plant Results 


Tests were made at speeds of 38, 57, 66, 76, 85, 95, and 
100 m.p.h. and at various cut-offs from 10 to 50 per cent, 
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with full throttle, and there were various other mis-( 
cellaneous tests run for special purposes. à 

Coal used was a high-volatile, run-of-mine, Westmore-, 
land County, with all slack under 34 in. screened out. Its 
calorific value was 14,123 B.t.u. and ash content 7.58 
per cent. 

The only specific requirement given the railroad when 
placing the order for these two locomotives was that | 
they should be capable of hauling a train of eleven 80- 
ton passenger cars at 100 m.p.h. on level tangent track. 
Based on the Davis formula for train resistance, this 
requires a drawbar pull of 11,200 Ib. In service the 
locomotives have considerably exceeded this requirement, 
having hauled 16 cars at an average speed of 100 m.p.h. | 
over typical stretches of road. Test-plant records show 
such performance to be easily possible, a cylinder trac- 
tive force exceeding 25,000 Ib. having been obtained at | 
420 г.р.т. (100 m.p.h.), which is considerably more than ` 
required to haul the locomotive and a 16-car train. 

The calculated evaporation, based upon the Baldwin 
80-lb. rule, including feedwater heater, is 82,000 1. ' 
Actually, this has been greatly exceeded, a maximum of 
105,475 Ib. having been obtained on the test plant. Road | 
performance also shows that the calculated evaporation 
is being consistently exceeded in service, which can be. 
credited to the large furnace volume which supports a 
high rate of combustion. 


Boiler Performance \ 


Steam temperatures were taken in the header to the | 
front and rear cylinders where it joins the steam pipe | 
leading from the superheater header. Fig. 2 shows these | 
temperatures at various rates of firing, compared with the 


Tractive Force - Lb. 
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Fig. 8—Tractive force of the T-1 locomotive compared 
with that of a 5,400-hp. Diesel locomotive 


temperatures of the smokebox gases. The high degree 
of superheat obtained at even relatively low rates of 
evaporation is outstanding. This is interesting as it is 
being obtained with a single-loop Type A superheater. 
The maximum capacity of the boiler was found in a 
test at a speed of 100 miles per hour, full-throttle, 20 
per cent cut-off, and a firing rate of 252.2 Ib. of dry coal 
per sq. ft. of grate area per hour. The evaporation in 


` this test was 105,475 1b. of water per hour. 


The efficiency of the boiler and furnace at various rates 
of firing ranges from 65.5 per cent when burning 50 lb. 
of dry coal per sq. ft. of grate area to 43 per cent when 

(Continued on page 292) 
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ssembly-Line 


‘abrication of Gondolas” 


Composite gondola built at Milwaukee shops 


Tue Chicago, Milwaukee, St. Paul & Pacific has pio- 
ıeered in the development of all-welded cars, both 
reight and passenger, and in the last ten years has 
lesigned and constructed at its Milwaukee, Wis., shops 
bout 250 lightweight passenger cars, and over 12,000 
eight cars of various types. 

Of the recent groups of cars constructed, 735 com- 
bosite gondola cars were designed to carry all manner of 
oads—bulk sand, gravel, coal, pipe, steel shapes, plates, 
ttc. Classified as all-purpose utility gondola cars, they 
iverage around 44,800 Ib. and were turned out at the 
rate of eight cars a day, or one each hour in a car shop 
wranged to stress flexibility of production layout. 

Frames were constructed almost entirely by welding, 
blowing an accepted standard design. Car sides and 
loor were of wood. Utility features incorporated in 
the car design included six hinged drop doors in the 
foor, operated manually from the side. 


* Information presented in this article was compiled by representatives 
Y the Milwaukee mechanical department and of the Air Reduction Sales 
pany which supplied all photographs except that of the finished car. 


Welding of center sills supported on jig positioners 
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50-ton all-purpose composite 
gons are built by welding at the 
Milwaukee shops — Production 


is eight cars a day 


This accomplishment was not without precedent in the 
Milwaukee shop, where ever since 1934 freight cars 
have been constructed by position-production methods 
employing erection lines supplied by subassembly flow 
lines. Year by year new economies—savings in labor 
and materials—have been realized through increasingly 
efficient use of the techniques of all-welded construction. 

High strength, durability and weight saving are 
primary objectives of Milwaukee construction methods. 
It was in this shop that the first lightweight passenger 
саг on the Milwaukee was constructed in 1934. . This 
car, 30,000 Ib. lighter than its predecessors, has proved 
many times over in ten years of continuous service to 
be equally successful from the standpoints of both opera- 
tion and maintenance. During the intervening years 
great improvements were made in welding procedures, 
designs, and construction of jigs for both passenger and 
freight cars. As a result, further weight savings were 
achieved along with higher utility and facility of con- 
struction, all without any sacrifice of necessary strength 
in the finished car. An important part of the saving in 
weight, it should be mentioned, is achieved through 
the use of low-alloy steels in place of plain open-hearth 
steels. 

As an illustration of the possibility of savings in 
weight reduction, the 50-ton, 40-ft. 6-in. and the 50-ton, 
50-ft. 6-in. box cars, built at this shop, netted a weight 
saving over the conventional car up to 414 tons a car, 
and at the same time produced a box car that was wider 
and higher and had greater cubic capacity than any 
other car built in the country within A. A. R. clearance 
limitations. Statistical data has been developed indi- 
cating that for each ton of weight reduction made in a 
freight car, a minimum saving of $12 per car per year 
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Side-frame assembly—Note the shop-made hold-down clamps on this jig 


can be effected. For passenger cars which. make about 
ten times the yearly mileage of a freight car, the savings 
are calculated at $120 рег. саг per year for each ton 
of weight reduction. 

With the all-welded type of construction, fitting-up of 
parts to the various assemblies requires simple jigging 
and, therefore, only a minimum of mechanical skill, an 
important and somewhat rare commodity. The same 
applies largely in the fabrication of parts, inasmuch as 
this fabrication consists for the most part merely in 
using steel structural plates, sheets, bars, etc., purchased 
to the most economical mill tolerance and then. sheared 
or cut with an oxy-acetylene machine. 

. Plate up to % in. is used and electrodes ир to 944 in. 
in diameter. At junctures of important stress points, 
deep fillet and vertical welding are employed. 

Selection of arc welding equipment has kept pace in 
the shop with developments such as the trend toward 


larger electrodes and higher welding heats. Also, wl 
evet possible, simple positioning devices have been 
stalled. to insure the best work from operato 
ability in flat or downhand welding may not be m 
by proficiency in welding in the horizontal, vertic 
overhead positions. For the most part, the s 
equipped with 300-amp. welders which are cons 
best for this work, although a few smaller ani 
larger capacity machines are also used. The 

diameter electrode is the size most commonly used, 


Two Erection Lines 


The shop production plan involves two erect 
with subassemblies feeding in. The cars moy 
the line in scheduled progression from one sp 
erection position to another. Adequate time is 


Drop ends are assembled on a table-size jig—Ends drop in 
hinges at the bottom 


for the orderly distribution of material and men to 
position. | 

The erection lines are two parallel stretches of $ 
ard gauge track. Beside them run other supplemei 
lines inter-connected by switches strategically plac 
insure steady production flow over the entire n 
After initial fabrication work is completed, prefab 
sections are stacked at appropriate positions alon 
the first erection line. Here the bulk of the actual | 
construction work is completed before the car 
onto the next erection line to receive wooden Й 
and undergo various finishing operations. 


Cross-bearers tacked and weld- 
ed on rotating positioner 


assembly is welded on the trucks at the head of the 
assembly line 


Construction of the Cars 


in an 


5 sills 
ied on two sturdy jig-positioners close beside the 
Hon line. At this stage they are welded on only 


shown illustration, center are arc 


"side. Then holes are cut with a hand torch in 
А.К. Z-26 center-sill sections 1276 in. deep, and the 
Hons are assembled with center filler, striker, draft 
gears, air cylinder, lever guides, slack adjusters and 
couplers. 

Assembly of center fillers is facilitated by use of a 
positioner and alignment frame which allows easy and 
unlimited repositioning of the work so that the operator 
may have ready access to all weld areas and may do the 
entire job by downhand welding. Before the war, cast 
center fillers and strikers were used, but with the in- 
creased scarcity of cast steel, a welded substitute which 
has proved satisfactory was designed. Principally built 
up from plate sections, it still includes one small cast 
portion and thus stands out as an interesting example 
of the potentialities of combined cast and welded fabri- 
cation. 

Cross bearers are tacked and finish-welded on a com- 
bination jig and positioner consisting mainly of a long 
trunion-mounted horizontal shaft. The work is reposi- 


Uprights on underframe hold 
parts of first major assembly 
i line for welding 
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tioned by rotation of the shaft while the side, top and 
bottom plates are held in correct alignment by saddle and 
wedge jigging devices. Bolster assemblies are welded on 
a rotating shaft positioner very similar to this. 

Fabricated car parts are stacked on sturdy low-slung 
trucks and wheeled to positions on the erection line. 
Lighter subassemblies and additional material are moved 
on lighter trucks like those in the background of one of 
the views. 

Drop doors are fabricated by welding on special posi- 
tioners. Included in their assembly are a door base plate, 
Z-iron stiffeners and a T-iron catch to engage with the 
door locks. The T-irons are produced by slitting at the 
steel mill or in the shop by cutting with an oxy-acetylene 
machine torch. 


Provision for Contraction 


No special effort is made to prevent distortion in many 
of the subassemblies. In some instances jigs are designed 
with the deliberate intention of introducing a slight cam- 
ber into the assembly. This camber acts as compensation 
for subsequent contraction of the welds, thereby elimi- 
nating distortion in the finished part ; however, in welding 
heavy material this is not necessary. 


(Continued on page 291) 


Fabricated car parts are carried to erection line on hand trucks— 
On the truck in the foreground are bolsters and cross-bearers 
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The “мө shop and 
the yard for storage 
of assembled locomotives 


Assembling Russian | ocomotives 


The boiler section as received from the builder's | 
plant 


Above: How the frames and running gear of the Russian 2-10-2 loco- 
motives are received from the builders — Below: The shop interior 


Тнк District Transportation 

Office of the U. S. Army oper- 

| ates this plant at Portland, Ore., 

Teka, for assembling Russian 2-10-0 

the wiry: locomotives preparatory to load- 

# аайы ing them on shipboard in the Co- 

| lumbia River. The locomotives 

| are received from the American 

| Locomotive Company and the 

Baldwin Locomotive Works. All 

photographs are from the U. S. 

Amy Signal Corps except as 
otherwise noted. 


Top: À completely assembled locomotive 
moving out of the shop to the transfer 
table—Center: From the transfer table 
the locomotives and tenders are moved 
into the storage yard—Below: The trestle 
leading from the yard to the loading 
dock—Right: This locomotive will soon 
be secured in the hold 
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Use of Metallic Are Welding in 


Fabricating Pressure Vessels’ 


Tue development of the welding process, with respect to 
the construction of pressure vessels has advanced to such 
a state that the great majority of all pressure vessels built 
today are of welded construction. This development of 
the welding process originated with the building of oil re- 
finery vessels. The first metallic arc welded pressure ves- 
sel for the oil industry was fabricated by the writers’ com- 
pany in 1925. 

By the beginning of 1925, the oil industry was becom- 
ing very much concerned over the safety of its pressure 
vessels. Riveted and forge-welded vessels were proving 
absolutely inadequate for such service. Two major ac- 
cidents at this time, involving considerable loss of life and 
property emphasized the need for drastic changes in pres- 
sure-vessel fabrication. The impossibility of keeping riv- 
eted vessels tight under the conditions of wide tempera- 
ture and pressure fluctuation imposed, created a fire haz- 
ard of a most serious nature. The process of forge weld- 
ing was not developed to a point where consistently high 
quality forge welds could be obtained. Adequate inspec- 
tion methods were not available at that time to detect in- 
ferior workmanship. 

Our company was a pioneer in the development of 
coated electrodes which produced ductile weld metal suit- 
able for pressure-vessel welding. The coated electrode 
was initiated in 1917, and by 1925 the process of produc- 
ing sound and ductile welds had been proved. Based upon 

* A paper prepared for the 1944 proceedings of the Master Boiler Makers’ 
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Many steps in building of 
unfired vessels by welding 
applicable to locomotive 
boilers — Good engineering 
and shop practice essential 


this development the first metallic arc-welded oil crack 
ing still was shipped to the Texas Company in July 1928 
Although the problem of producing high-strengtli 
ductile welds had been solved, it was soon realized tha 
certain elements of construction such as heads, тапма 
nozzle connections, etc., were improperly designed. Tli 
fact was emphasized through the subjecting of all-weldd 
vessels to much higher pressure tests than had been pos 
sible with riveted vessels. To solve these problems ай 
quately, full-sized vessels were tested to destruction ang 
various measures taken to determine the behavior of ti 
critical parts and points where modification or reinfortt 
ment appeared necessary. Economic and efficient desig 
demands that all parts of a vessel have approximately ti 


Welded seams are X-rayed to disclose defects 
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This large high-pressure accumulator was fabricated by welding 


same factor of safety, In order to obtain the information 
necessary to produce such a: design, some 23 full-sized 
vessels were tested to destruction bv our company. As a 
result, present-day all-welded designs are well balanced 
as to the factor of safety of the various parts. 

For a great many years all types of pressure vessels 
have been the subject of regulations concerning their con- 
struction to insure safety. One of the early groups con- 
sidering such matters was the A. S. M. E. Boiler Code 
Committee which wrote a code covering riveted and other 
contemporaneous types of construction as applied to 
steam boilers. The all-welded pressure vessel fell outside 
of any code regulations at the time of its inception and 
remained outside of the codes for a considerable period 
due to the hesitancy of the code bodies to approve metal- 
lic arc welding. Other groups having to do with the pub- 
lic acceptance of pressure vessels, such as the Interstate 
Commerce Commission and some of the insurance com- 
panies, were also very slow in accepting metallic arc 
welded construction and in recognizing its advantages. 

As the A. S. M. E. Boiler Code was primarily written 
for steam boilers, its early regulations did not adequately 
cover refinery vessels. Therefore, the American Petro- 
leum Institute in co-operation with the A. S. M. E. de- 
veloped a code designed primarily to apply to such ves- 
sels and which is now known as the A. P. I.-A. S. M. E. 
Code for Unfired Pressure Vessels. At the present time, 
the two codes call for a factor of safety of four, based 
upon the minimum tensile strength of the steel. Welded 
joints are assigned efficiencies varying from 80 to 95 per 
cent for fully penetrating butt welds. A definite proce- 
dure is outlined for qualifying welders and for the pro- 
cedure to be used in pressure-vessel production. These 
two qualification requirements constitute very important 
steps toward insuring reliable welds. 


Making High-Quality Welds 


The production of a high quality weld depends upon 
many factors, the principal ones being: the electrodes; 
skill of the welding operators ; the plate material ; and the 
welding procedure. 

The development of electrodes today has been such that 
a great variety of different types are available for specific 
applications. It is necessary to select the electrode which 
will give the desired physical and chemical properties to 
the finished weld. The electrode should also be selected 
upon the basis of the type of welding to be done, such as 
downhand, horizontal, vertical, etc. The American Weld- 
ing Society in conjunction with the American Society for 
Testing Materials has issued specifications covering the 
various types of electrodes accepted today. 

The high quality of welding required on pressure ves- 
sels makes it mandatory that only experienced operators 
be employed. The operator should be qualified under the 
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operator qualification tests which are specified by the 
A. S. M. E. or other codes. It is also important that his 
past experience be sufficient to enable him to correct un- 
usual conditions encountered during welding operations. 
For important work, we must depend upon the welding 
operator to report pecularities and irregularities which an 
inexperienced operator might overlook, attributing any 
difficulty encountered to his own inexperience. Where au- 
tomatic welding is used, it is also necessary to have an ex- 
perienced and qualified operator in charge. 

The specification for the steel plate to be used should 
be chosen with due regard for weldability as well as physi- 
cal and chemical adaptability for the job to be done. The 
weldability of steel plate is dependent primarily upon its 
chemistry and cleanliness. Under present day conditions, 
the steel plate may contain excessive residual elements 
due to the character of the scrap used in its production 
which might have a marked effect upon the weldability 
of the steel. For high-strength steels, it is necessary t 
employ preheating for the welding. The effect of dirty or 
laminated steel will be to produce defects in the weld 
metal. These defects, in some cases, can be detected by 
X-ray examination. If the amount of defects encountered 
is excessive, a great deal of repairing will be necessary. 


Weld test plate attached to shell 


Steels are normally purchased under one of the A. S. 
T. M. specifications. 

The welding procedure represents the best judgment of 
those in charge as applied to a particular welding problem 
and should be specified by a welding engineer. The weld- 
ing procedure will specify the type of electrode, the diam- 
eter, the welding current, the degree of preheat, the de- 
sign of the welding groove, and the welding technique to 
be employed. The welding engineer will also specify the 
amount and character of peening, the type of welding 
current, whether a.c. or d.c., and also the heat treatment 
after welding. 

The A. S. M. E. Code requires that the welding proce- 
dure be qualified by making a test plate with the proper 
welding procedure and subjecting the test plate to certain 
tests. Additional information on the procedure is obtained 
by the testing of the test plate or plates made in connec- 
tion with the construction of the vessel. Any deviation 
in manufacturing procedure requires a new procedure 
qualification test to confirm its adequacy. 

The fabrication of high-pressure vessels of welded con- 
struction is similar, regardless of whether it is intended 
for the oil industry, for the production of high-pressure 
steam, or for chemical or other purposes. Vessels for 
oil-refinery service cover a wide range of overall dimen- 
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sions and wall thicknesses. They may be designed for 
very high- or low-temperature conditions or for severe 
temperature cycles. Lengths of 150 ft. or more, diameters 
in excess of 40 ft. or wall thicknesses of over 4 in. are not 
uncommon. Temperatures may range as high as 1,000 
deg. F. for certain services and pressures of 750 lb. per 
sq. in. are common. 

For accumulators and vessels connected with synthetic 
ammonia plants, pressures of 5,000 Ib. per sq. in. are in 
continuous use. For these last two types of vessels, the 
multi-layer construction is frequently employed. There 
is no reason why welded vessels should not be used for 
pressures considerably in excess of 5,000 Ib. per sq. in. if 
properly designed. 


Manufacture of a Pressure Vessel 


Many towers for oil refineries are in the neighborhood 
of 70 ft. long, 8 ft. in diameter with a wall thickness of 
1% in. The following outline covers the manufacture of 
such a vessel, the steps listed being the same as would be 
involved in the production of practically any solid-wall 
vessel by metallic arc welding. 

Steel plates are purchased to some standard specifica- 
tion, such as A. S. T. M. A-70-39. The plates are in- 
spected at the mill and physical and chemical tests are 
made to insure conformance to the specifications, The 
first shop operation upon the plates is to plane or scarf 
the edges to give the desired groove contour for welding. 
Gas cutting of scarfs is also employed on thin plates or 
for special automatic welding. Four sides are usually 
scarfed while the plate is in the flat to take care of both 
longitudinal and circumferential seams. 

The two ends of a plate which will be adjacent to the 
longitudinal seam are then crimped or pressed to the ap- 
proximate radius desired. This is usually necessary as the 
rolling operation cannot take care of the extreme ends of 
the plate. It is next rolled to form the cylindrical section. 
and the edges are tacked together. The section is then 
ready for welding. 

For manual metallic arc welding in which a U-groove 
seam is used, the welding is generally performed from 
the outside first. After this weld is completed, the in- 
terior lip edges are chipped away until sound weld metal 
is reached. Welding is then done from the inside to com- 
pletion. All details of the welding of longitudinal seams 
must conform to the procedure which was set up by the 
welding engineer. Test plates are attached to the shell so 
that the test plate weld is a continuation of the longitu- 
dinal seam. The checking of the procedure by the testing 
of these plates represents an essential control as provided 
by the Codes. The number of such plates is governed by 
the total length of seam welded. Subsequent to the com- 
pletion of the weld, the shell is re-rolled to give it a uni- 
form radius. In the case of thick plates, both the rolling 
and re-rolling must be done with the plates heated. 

Heads for pressure vessels such as are described here, 
are generally of the semi-elliptical type in which the head 
is of about the same thickness as the shell and is de- 
signed for the same working stresses. Such heads are 
pressed, spun, flanged or forged depending upon the ma- 
terial, diameter and thickness. The proper scarf is ma- 
chined upon the head after it has been formed. Openings 
in the head are usually gas cut or machined out with pos- 
sible subsequent grinding to clean the scarf thoroughly. 
Manways, nozzles, etc., are now welded in place in the 
heads with the appropriate reinforcing collars. 

The vessel is assembled by joining the individual shell 
sections together, utilizing rollers so that they may be ro- 
tated to facilitate the welding of the circumferential 
seams. All of the welding of the circular, as well as the 
longitudinal seams is performed in the downhand posi- 
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tion. One of the last assembly operations upon the vessel 
is the hanging of the heads. This sequence permits access 
to the interior of the vessel for the welding of details. 

The holes for manways and connections are cut in the 
shell, the edges scarfed and the attachments with their re- 
inforcements welded in place. The proper scarf fitup and 
welding sequence is very important in assembling details. 
_ With the welding completed, the stress-relieving opera- 
tion is next in order. The vessel is usually supported 
under the two heads. It is brought up to a temperature 
of approximately 1,150 deg. F., held for one hour per 
inch of wall thickness and then allowed to cool in the fur- 
nace slowly to 600 deg. F. It is then removed and allowed 
to cool in still air. The object of the stress relieving is to 
remove the stresses which are set up in the vessel due to 
the welding operation. While no metallurgical change is 
involved in the metal by the stress relieving temperature 
used, there may be a slight reduction in the tensile prop- 
erties of the steel due to the treatment given. 


Test Procedures 


On high-pressure vessels, X-ray examination of all the 
main seams is mandatory by the codes and this non-de- 
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structive method of examination has proved to be an im- 
portant factor in the control of the quality of the welds. 
The X-raying of all of the major seams of the vessel may 
be done either before or after the stress relieving opera- 
tion, a record being made of the location of all exposures. 
Defects which are revealed and which exceed the stand- 
ards fixed by the codes or rules in force are removed by 
chipping, and are re-welded and re-X-rayed. Major re- 
pairs necessitate another stress-relieving operation with 
subsequent examination by, X-ray. 

The final operation consists of subjecting the pressure 
vessel to the hydrostatic-pressure test fixed by the vessel 
specifications. Under the A. S. M. E. Unfired Pressure 
Vessel Code, the test pressure is set at twice the working 
ү The vessel is subjected to the pressure for at 
east one hour during which all welds are carefully ex- 
amined for evidence of leaks. A hammer test of the welds 
may also be made at a somewhat reduced pressure. In 


this test, a hammer of definite weight is used and blows ` 


are struck at intervals on the weld seams. A chart record 
of the test pressures may be supplied the purchaser as a 
part of the vessel record. At the successful conclusion of 
this test, the vessel is stamped with the required data and 
prepared for shipment. 

It is the usual practice for the purchaser to have his 
own inspectors or an insurance inspector present during 
the final acceptance test and also during certain stages of 
the fabrication. Both the codes and the insurance com- 
panies request the certification of the pressure test by a 
qualified inspector. This gives the purchaser or the user 
of the vessel an independent inspection assuring that the 
provisions of the codes or applicable rules, have been 
carried out. 

This discussion of the fabrication of a pressure vessel 
tefers chiefly to manual metallic arc welding. Variations 
of the procedure are necessary when mechanical welding 
equipment is used, when combinations of manual and 
mechanical welding are adopted or when multi-layer ves- 
sel construction is involved. 


Welding Locomotive Boilers 


The problems encountered in the fabrication of the 
cylindrical section of a locomotive boiler by welding would 
be quite similar to the problems which have already been 
studied and successfully solved in the pressure vessel field. 

Due to the present design of locomotive boilers, con- 
sideration must be given to the special features of firebox 
design. These involve the staying of flat surfaces and the 
reinforcement of irregular shapes, subject to severe ther- 
mal changes and flame impingement. The supports and 
vibration of the boiler in service will require careful study. 
Welding data which have been accumulated in connection 
with the study of other structures and machine elements 
can contribute largely to the solution of these problems. 
in the last analysis the process of joining the sections, the 
materials to be used, and the welding procedures involved 
should closely follow those developed for pressure-vessel 
metallic arc welding. 


Assembly Line 
Fabrication of Gondolas 


(Continued from page 285) 


Hangers for the drop doors are fabricated from T-irons 
and small flame-cut pieces of plate. They are welded on 
a metal skeleton table fitted with simple jigging blocks. 
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No positioners are necessary here because the assemblies 
are simple, requiring little welding. The table top, how- 
ever, was placed at convenient welding height for the 
average operator. | 


Underframe Jig Assures Accuracy 


Elaborate underframe jigging arrangements lend speed 
and efficiency to the first major assembly operation. Exact 
alignment for welding is achieved simply by laying the 
constituent subassemblies where they fit in the jig. As 
may be seen in the illustrations, the underframes are 
assembled in the inverted position, the obvious advantage 
of this being that heavy underparts may be lowered onto 
the pre-aligned smaller subassemblies instead of having 
to be raised against them from beneath. Only the readily 
accessible welds are completed in this initial assembly 
operation. Not until the frame is reinverted is any 
attempt made to complete the welding on both sides. 

The bolster and cross sills are first laid in position on 
this jig; then the center sill, which is the backbone on 
which all the other pieces rest, is lowered by crane 
between them. With all component subassemblies held 
securely in place between the jig uprights, assembly is 
completed easily and swiftly by a group of welding opera- 
tors working as a team. To the center sill are attached 
bolsters, cross-bearers, cross ties, drop doors, reservoir 
tank and the AB brake valve. Underlraine assembly as 
described is carried out on two such jigs simultaneously. 

When completed, the entire assembly is lifted by crane 
and moved into position at the head of the first erection 
line, where actual car erection is begun. During this 
movement, it is turned right side up. 

Resting partly on horses and partly on the trucks, the 
balance of the underframe is welded and is incorporated 
in a finished car foundation. The assembly is then ready 
to be rolled along the track to the next erection stage. 


Side-Frame Fabrication 


Assembling of side frames consists of welding a side 
plate to the top reinforcing chord (made from a regular 
bulb angle), then laying posts and braces across them to 
the bottom channel or side sill and welding the whole 
structure together. A staggered sequence without step- 
back is considered adequate for the weld joining side plate 
and chord. To hold the separate parts in position for 
welding, a jig with shop-made hold-down clamps is used. 

The posts and braces also are fabricated in the shop. 
Rectangular pieces of plate are sheared or cut out with a 
Radiagraph and then formed into three-dimensional shape 
on a hydraulic press. 

Side assemblies are swung into position on the car 
bodies and held firmly by heavy screw jacks which, when 
tightened, pull the bottom channel toward the center sill 
and into the grooves prepared for it in the ends of the 
cross sills. Fillet and lap welds fasten the bottom channel 
securely in these grooves. . 

Drop ends are assembled on a table-size jig. Corner 
posts of formed angle shapes are welded to the drop end 
gate, gussets, reinforcing top chord angle and end sills. 
These angle shapes, like the post and braces previously 
mentioned, are made by cutting out rectangular pieces of 
plate with a Radiagraph and bending to desired shape. 


Attachments Welded in Place 


Various other attachments welded into the assembly at 
this juncture include a bracket for a hand brake, supports 
for floor stringers, bracket for pin-lifter and end plate 
complete with hinges. The ends drop inward from hinges 
at the bottom. They are assembled at night and stacked 
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on special racks ready for car erection during the follow- 
ing day. 

With car-frame erection completed, the wooden blocks 
between sill bolsters and trucks are removed, allowing the 
gondola to settle on its trucks. The blocks were inserted 
earlier to provide welding space between trucks and gon- 
dola. The car is now ready to receive its wood sides and 
flooring which are bolted in place. 

On the second and last erection line, carpentry takes up 
where metal fabrication leaves off. This line bears a 
closer resemblance to an automotive assembly line. At 
one stage flooring is laid in position, at the next it is 
bolted, at a third it is tightened. In the same systematic 
way the siding is put on. Finally, step board and safety 
appliances are added and after a final inspection, paint 
is sprayed on and a finished car rolls off the line. 


Test Plant Tests 
Pennsylvania T-1 Locomotive 


(Continued from page 282) 


burning 240 Ib. per sq. ft. of grate area. Fig. 3 shows 
the heat balance plotted against various rates of firing. 
As in all locomotive boilers the largest heat loss is that 
due to fuel escaping unburned. At the highest firing rate. 
where the boiler efficiency is 43 per cent, the loss due to 
unburned coal is 44 per cent. However, the locomotive is 
rarely worked at this rate and then only for short periods. 

Fig. 4 shows that the heater saves from 5 to 11%4 
per cent of the water, depending upon the rate of evapora- 
tion, thus, in effect, increasing the capacity of the tender. 

This locomotive shows remarkably low pressure drop 
from the boiler to the steam chest, the maximum obtained 
being only 9 Ib. at maximum evaporation. Fig. 5 shows 
the pressure loss at various rates of steam use, distributed 
for the dry pipe, superheater, throttle, and steam pipes. 
These pressures were measured with a mercury manom- 
eter. 


Engine Performance 


The steam per indicated horsepower hour at various 
speeds are shown in Fig. 6. The minimum water rate 
was 13.6 lb. at a speed of 76 m.p.h. and 20 per cent cut- 
off. In most of the tests the water rate was between 
14 and 15.5 1b. 

In 40 years of testing on the Altoona test plant, this 
locomotive gave the lowest water rate. In looking over 
these records it is interesting to note that after super- 
heating came into use the improvement in water rate has 
only been about 8 per cent in 30 years and this is largely 
the result of increases in temperature and pressure of 
steam supplied to the cylinders. 

Likewise, the maximum indicated horsepower of the 
T-1 locomotive is 40 per cent higher than that of any 
locomotive previously tested at Altoona. The maximum 
indicated horsepower of the T-1 locomotive on test was 
obtained under the conditions set forth in the table. 


Conditions Under Which Maximum Indicated Horsepower 
Was Develo 


Boiler pressure, Ib. 


.hr., Ib. 
Total volume of cylinders, cu. ft. rss 
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The T-1 locomotive developed a maximum of 6,100 
drawbar horsepower, which is 46 per cent more than that 
| any other locomotive ever tested on the Altoona test 
plant. 

The principal reason for the low water rate of the T-1 
locomotive when developing maximum power is that the 
design of the locomotive permits the maximum power to 
be developed at short cut-off. The ability of the locomotive 
to produce maximum power at short cut-off can be attrib- 
uted to three factors: (1) high boiler pressure; (2) low 
pressure drop from boiler to steam chest due to large 
steam passages (this is equivalent to higher boiler pres- 
sure) ; (3) large admission valves due to four cylinders 
and poppet valves. 

At very high speed the T-1 locomotive produced nearly 
maximum power at 15 рег cent cut-off. To produce 
moderate power at high speed it is necessary to throttle 
the engine. 

The machine efficiency of the T-1 locomotive is high 
due to the poppet valves and roller bearings on driving 
rods and axles. It was above 90 per cent at all speeds 
and horsepowers, with a high of 97.5 per cent at 38 
m.p.h. and 4,500 hp. 


Locomotive Performance 


At low and moderate horsepowers the dry coal fired 
per drawbar horsepower-hour was generally below 2.5 
Ib. From 5,500 drawbar horsepower to 6,000 the coal 
rate rises from about 2.5 lb. to about 3.5 Ib. Fig. 7 
shows maximum drawbar pull and maximum drawbar 
саа based on a rate of 100,000 Ib. of steam per 

our. 

The highest overall efficiency obtained was 8 per cent 
and the lowest 5 per cent. Except above a drawbar horse- 
power of 5,500 the efficiency was generally between 6% 
and 716 per cent. 

An interesting comparison with the two-cylinder М-1-а 
locomotives of the Pennsylvania shows that the maxi- 
mum drawbar horsepower developed by the T-1 loco- 
motive was 46 per cent higher than the maximum devel- 
oped by the M-1-a, although the steam to the engine per 
hour was only 11 per cent larger. 

The T-1 locomotive was designed to haul a trailing 
load of 880 tons on level tangent track at a speed of 100 
m.p.h. This requires a horsepower at the rear of the 
tender of 2,980. If wind and engine- and tender-truck 
resistances are deducted from the drawbar pull shown in 
Fig. 7, it is found that the T-1 locomotive develops 
4,100 hp. at the rear of the tender at 100 m.p.h. which is 
about 38 per cent greater than necessary to meet the 
requirements. High points of the test are shown in a 
table. 

These locomotives will out-perform a 5,400-hp. Diesel 
locomotive at all speeds above 26 m.p.h., as shown in Fig. 
8, and if given comparable facilities for servicing and 
maintenance will do the work more cheaply. The dis- 
parity in Diesel and steam locomotive schedules is almost 
entirely attributable to coal, water and ash delays. With 
careful planning and the expenditure of only a fraction of 
the amounts spent in Diesel facilities, steam-locomotive 
servicing can be accomplished during the normal pas- 
senger stop. Coal chutes swinging lengthwise of the 
track and capable of dumping 43 tons of coal in 75 sec. 
have been installed. Likewise, water columns delivering 
5.000 gal. per min. are in use. Hoppers capable of hold- 
ing the full accumulation of ashes can be installed under 
tracks with sluices to wash them away. If such facilities 
are located at scheduled station stops, steam locomotives 
such as the T-1’s can maintain schedules as fast as any 
demands impose. 
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An oil сап bobbed with the waves caused by Sparks wading into the room 
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LOW HIGH LINE 


By Walt Wyre 


N ED Sparks was on his way to the storeroom when he 
happened to notice the section gang preparing to go to 
work on the storeroom track. If the electrician had known 
at the time the headaches the gang of snipes was going to 
cause him, Sparks might not have greeted the section 
foreman quite so cordially, even though he knew the gang 
boss was only obeying orders. 

“Looks like it needs fixing,” Sparks said, meaning the 
storeroom track. 


Railway 
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“Yeah,” the section foreman replied, “but we’re going 
to do more than fix it up; we’re going to raise the track 
two feet and extend it towards the roundhouse six car 
lengths." 

"Quite a job," Sparks commented casually. 

That afternoon dump trucks began hauling dirt to 
build up the roadbed to raise the track, but the first load 
of dirt was not dumped near the storeroom, it was un- 
loaded right in front of the electric shop. 
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“Say, what’s the idea?” Sparks asked the truck driver. 
"I didn’t order my front yard filled in!” 

“Ask the division engineer,” the truck driver replied 
good-naturedly, “I got my orders from him.” 

Sparks didn’t ask the division engineer, that official not 
being handy, but he walked down near the storeroom and 
asked the section foreman, “Is the track going to extend 
as far as the electric shop?” 

“Yep,” the section foreman said, “that line of stakes is 
where the center of the track will be. The last stake is 
just past the edge of the electric shop.” 

“How high will the track be?” Sparks asked. 

“Oh—let’s see—'bout two feet at that end. It'll be more 
than that in the swag between here and that end. I dis- 
remember how much, but the figures are on the stakes,” 
the section foreman added. 

“Sure will be handy for me!" Sparks commented sar- 
castically, “having to haul motors and things over a track 
two feet high or else go around.” 

“Yeah, will be a little unconvenient,” the section fore- 
man said, “but I can’t help it. I’m doing what the divi- 
sion engineer said do.” 

The section gang, although working shorthanded, fin- 
ished the job of raising and extending the track in short 
order. Sparks talked to Jim Evans, the roundhouse fore- 
man, and H. H. Carter, the master mechanic, about the 
track extension but both were too busy to pay much at- 
tention to what the electrician said. 


Taree days after the track job was finished, it was rain- 
ing when Sparks came to work. Sparks, slopping along 
with his head lowered, walked into the pool of water in 
front of the electric shop door before he noticed the fish 
pond. He swore, splashed on to the door and entered the 
electric shop. Then he swore some more. Water, backed 
up by the track fill and having to level out somewhere, 
had flowed into the electric shop and stood nearly shoe- 
top deep on the floor. An almost empty oil can was float- 
ing around, bobbing with the waves, caused by Sparks 
wading into the room. 

A boilermaker passing by yelled, “Hey, Sparks, how 
about fishing in your pond ?” 

Sparks went in search of the foreman to see about get- 
ting some laborers to cut a ditch for draining the water 
from the electric shop. While he was gone, some wag had 
chalked the word “hydro” above the electric shop sign on 
the door, making it read “hydroelectric shop.” Sparks 
grinned a very weak and very wet grin, just using about 
half his mouth for the effort. 

When a ditch was cut through the roadbed most of the 
water drained from the electric shop, leaving a coating of 
silt on everything on the floor, including Sparks’ overalls 
that he had left on the floor when he peeled them off at 
quitting time the day before. Sparks wrung some of the 
water out of the sopping overalls, then carried them into 
the roundhouse and laid them on top of a hot locomotive 
boiler to dry. As he was climbing down from the locomo- 
tive, the foreman saw him and waited for Sparks to reach 
the floor. А 

“Been looking for you,” Evans said. “The air com- 
pressor motor got so hot it was stinking. I shut it down.” 

“O.K.,” Sparks said, "I'll go get my tools and look 
at it.” 

An odor of overcooked insulation and varnish pervaded 
the air around the 100 hp. motor and the frame was still 
so hot that Sparks couldn’t hold his hand on it. Sparks 
checked the air gap to see if the bearings had worn and 
let the rotor drag. Air gap was O.K. all around. He next 
tested the fuses to see if one was blown, allowing the 
motor to run single phase. Fuses were all О.К. as were 
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the contactor fingers when he looked at them. Then 

Sparks scratched his head. Maybe there was a loose con- 

nection at the motor, he thought. He removed the box 

cover and untaped the wires. All connections were rea- 

sonably tight and the lugs showed no sign of having been 

hot, so he retaped the connections and scratched his head 
їп. 

While Sparks was replacing the box cover, Evans came 
up. “Have you found what was causing the motor to 
heat?" the foreman asked. 

“Not yet,” Sparks told him, “and darned if I know just 
where to look now.” 

“Well, get it going soon as possible,” Evans said. 
“Boilermakers have got a rush job on the 5061. The 
blacksmith forge is shut down and we sure need the air.” 

“O.K.,” Sparks replied. “It shouldn’t take very long 
unless the trouble is in the motor windings. I’ve looked at 
the fuses, motor connections, and contactors. Could be a 
loose connection in the starter.” Sparks started removing 
the cover from the back of the controller cabinet. 

Wires and connections looked O.K. and Sparks was 
ready for some more head scratching. He pulled at all of 
the wires that were soldered into = and found them 
solid, then felt of all the binding post nuts. They too 
were tight. 

Sparks hesitated a moment, then decided to start the 
motor and see how it acted. When he pressed the button 
the motor came up to speed as usual, but when the run- 
ning contactors closed the motor whined as though labor- 
ing with only one phase pulling. Almost immediately the 
hot motor smell that had almost disappeared was again 
evident and Sparks pushed the stop button. 

“Where you going?” Evans asked when the electrician 
started to walk away. 

“Going to the electric shop to get an ammeter,” Sparks 
told the foreman and kept on walking. 

When Sparks returned carrying the split core meter 
he again started the motor and hooked the meter over 
each of the wires in succession. The meter indicated no 
current in one of the wires and Sparks was still puzzled. 

- “Now where you going?” Evans inquired with a trace 
of irritation in his voice when the electrician started to 
leave again. 

“Going to rig up a series test light,” Sparks said, “and 
find where the open is in that line.” 

The trouble was soon located with the series test lamp 
and Sparks felt like asking some one to give his pants 4 
kicking. A contactor jumper was broken and hanging 
down behind the contactor so that the loose end was out 
of sight. 

“Tl be damned!” Evans sighed with relief. “A little 
thing like that shut down a 100 hp. motor!” Р 

Sparks picked up his tools and from habit felt for his 
right back overall pocket, then remembered where he had 
left his overalls. 


Warxinc rapidly, Sparks went to the electric shop, 
laid his tools on the bench, then rushed to the round- 
house. The stall was empty where the locomotive that 
had the overalls on it had been. He rushed outside and 
looked around. The 5086—that was the engine—was not 
in sight. Sparks went to the roundhouse office and asked 
the clerk about the 5086. А 

“Left town about fifteen minutes ago,” the clerk said. 
“Why? Wouldn’t the headlight burn?” 

“Headlight was O.K.,” Sparks replied, “but I had 4 
nearly new pair of overalls tied on top of the boiler to 
dry—and overalls are mighty scarce nowadays, besides 
my wife will give me thunder for getting my pants dirty: А 

Sparks’ time the rest of the day was, as history says 0 
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Gaul in Caesar’s time, divided in three parts—several 
odd jobs in the roundhouse ; cleaning mud from the elec- 
tric shop; and cussing the division engineer for the track 
that backed up the water and caused the mud in the elec- 
tric shop and incidentally cost him one pair of overalls. 
But Sparks had not learned all of the trouble yet to come 
because of the track. 

The next afternoon Sparks noticed a couple of men 
from the Engineering department but paid little attention 
to what they were doing. He found out next day when 
the master mechanic sent word for Sparks to come to 
the office. 

“Say,” the master mechanic began when Sparks en- 
tered the office, “How much clearance are power wires 
supposed to have over a track?” 

“Twenty-seven feet,” the electrician told him. “All of 
our lines have plenty of clearance. I checked them not 
over three weeks ago.” 

“How about the power lines to the machine shop over 
the storeroom track?” the master mechanic asked. “I’ve 
got a letter here from the superintendent that says they 
only clear twenty-five feet and nine inches.” 

Sparks didn't try to keep from swearing, then said, 
“The wires over the storeroom track had plenty of clear- 
ance until the track was raised two feet. It’s going to be 
quite a job to raise them, too,” he added. 

“Let’s go look at them.” The master mechanic rose as 
he spoke and left the office with Sparks following. - 

"Wires look high enough to me," the master mechanic 
аш. “Can you get a line and measure how high they 
аге?” . 

"Yes, sir," Sparks said. “But I'm afraid it would be 
of no use. They just cleared the old track by very little 
over twenty-seven feet and the track was raised at least 
two feet. The wires were O.K. long as they left the 
track alone.” | 

“That’s right,” the master mechanic agreed, “and I 
think I know why the division engineer had the height 
of the wires checked. I’ve been after him nearly a year 
to raise the track so cars would come a little above the 
platform level—makes unloading heavy material easier. 
Now he’s got the track raised and getting back at me. 
Well, there’s nothing left for us to do but raise the wires. 
How much of a job will it be?" 

Sparks squinted one eye and looked at the pole and 
wires. “Pretty good-sized job!’ We'll have to trench that 
pole over and set a forty where that one is. Those six 
hundred thousand circular mil wires are pretty heavy to 
handle and the ones leading off to the fill-up and washout 
plant are four-naught. If we have to splice out the big 
line to the machine shop, as it looks like now, that means 
more work.” 

The master mechanic used a couple of well chosen 
swear words that expressed Sparks’ sentiments exactly, 
then said, “Науе you got a pole that could be used for 
the job?” | 

“No, sir,” Sparks replied, “and I doubt if there are any 
secondary racks, guy cable, or any of the rest of the mate- 
rial in the storeroom for the job.” 

“Well, get it ordered and ГЇЇ write the superintendent 
that we'll raise the line soon as the material arrives." 
The master mechanic turned and went back to his office. 
Sparks walked to the electric shop, mentally grappling 
a the various problems involved in raising the power 

Ines, i 


В: being а fair-sized job of work, Sparks knew 
there would be hell to pay if the power was shut off any 
length of time. Everything received power from the big 
lines on the pole—machine shop, roundhouse, turntable, 
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water pumping and treating plant, fuel oil station, and 
every other electrically operated facility in and around the 
shops depended on that line for current. Every official 
and supervisor from fuel foreman to division superintend- 
ent would be breathing down the electrician's neck want- 
ing to know how soon the power would be on again; 
Sparks knew from experience. No need to try to find a 
convenient time to shut off the power. There is no con- 
venient time to shut down the power at a busy railroad 
roundhouse. : 

The electrician was so busy the next two or three days 
that for the time at least he almost forgot about the low 
wires. Seemed like all of the Army was moving west via 
the S. P. & W. through Plainville, from the number of 
troop trains that went through. They ran everything that 
had wheels under: it except the call boy's bicycle, and 
might have run that if the caller hadn't been on it most 
of the time. Besides the extra amount of work caused by 
running so many locomotives, there was some electrical 
work on the coaches of almost every troop train. Sparks 
worked so many hours that he forgot when his regular 
quitting time was. 

The strain was telling on Jim Evans, too. Jim has a 
boy in the Pacific and he feels like that all he can do is 
little enough. Long hours of work and worry have deep- 
ened the lines in Evans’ face and furrowed some new 
ones since the war started, but he says he can rest when 
it's all over. 

After the rush of westbound main trains, things eased 
off a little at the roundhouse. Sparks went back to work- 
ing normal time and Evans saw his wife in the daytime 
a couple of times. Sparks had been planning to clean up 
the electric shop for the past two months and finally de- 
cided he might have time to do it. He had just started 
pulling things out of the bench when the foreman came 
into the shop. 

*Master mechanic called and said for you to come to 
the office," Evans told Sparks. 

“О.К.” Sparks brushed off his overalls with a piece of 
waste and headed for the master mechanic's office. 


{оме in,” the master mechanic invited. “Sit down." 
He indicated a chair, then asked. "How's the job of rais- 
ing the wires over the storeroom track coming along ?" 

*Haven't done anything more," Sparks told the mas- 
ter mechanic, “Nothing I can do until we get a pole and 
the other material." 

“Let’s go see the storekeeper and see when the pole 
will be here," the master mechanic said. "Seems like 
somehow the chief engineer found out about the wires 
being too low and wrote the superintendent about it," 
the máster mechanic said as they went to the storeroom. 

“When you going to get that pole we ordered ?” the 
master mechanic asked the storekeeper. 

“Can't say exactly,” the storekeeper replied, “but 
chances are it'll be some time. They won't ship just one 
pole in a car now and it may be some time before a car 
loaded with timbers or piling or something they can load 
the pole with that will be coming this way." 

“Well, we've got to have a forty-foot pole," the mas- 
ter mechanic said, “and right away. The superintendent 
is raising Hades about the wires over the storeroom track 
being too low." 

*Why don't you 
ment ?" the storekeeper asked. 
of poles of all lengths and sizes 
the B&B lumber yard." : 

*O.K.," the master mechanic said, "I'll call the signal 
supervisor. How about using the truck to drag the pole 
up with ?" 


borrow a pole from the signal depart- 
“They've got a whole pile 
down the other side of 
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‚ “Not today,” the storekeeper shook his head, “maybe 
in the morning,” he added. 

"Well, that'll be all right,” the master mechanic agreed, 
then turned to Sparks and said, "What's the matter with 
rok о set the pole and raise the wires tomorrow? 
I'll see Evans and arrange to have the power shut off a 
couple of hours right after one o'clock. That'll give you 
all morning to set the pole and get everything ready." 

‚ “A couple of hours won't be long enough to change the 
lines over and besides, we haven't got the hardware for 
the new pole," Sparks told him. 

"Why can't you use the insulators and things off the 
old poles?" the master mechanic wanted to know. 

“Well, I guess we could, but it'll take quite a bit longer." 

“That’s up to you to figure out," the master mechanic 
told Sparks. "I'll see that you get a pole and tell the 
foreman to give you what help you need setting it. Let's 
go see Evans now." 

“How long will it be necessary to have the power shut 
off?" Evans wanted to know the first thing when told 
about the job. 

"Well, not less than six to eight hours, I'd say," 
Sparks told him. "Handling those big heavy wires is 
slow work and there are lines running in every direction 
from that pole." 

"Good Lord," Evans exclaimed, "practically a whole 
day lost just raising some wires a couple of feet!” 

"Well, it's got to be done and we might as well do it 
tomorrow as anytime." With that pronouncement the 
master mechanic turned and went back to his office. 

"Hell!" Evans snapped, when the master mechanic 
was out of hearing, “we can't shut the power off no six 
or eight hours! We are so far behind with machine work 
now that it'll take a week to catch up if we don't have 
- another rush. Can't you figure out some way to raise 

them wires without shutting off the power so long?” 

“Don’t see how," Sparks said, "but I'll do the best 
I can." 


Nexr morning when Sparks went to the storeroom to 
go with the truck driver to get the pole he met the mas- 
ter mechanic just coming out of the office. 

“Good morning,” the master mechanic said. “I’m goin 
to Sanford on No. 2, be back tonight. I'll look the job 
over tomorrow." 

Sparks found plenty of thirty-foot poles, a few thirty- 
fives, and three forty-foot poles at the signal department 
pile, but the forties were all too small for the job. Slim 
and tapering, they looked more like giant fishing poles 
than what Sparks needed. 

“Want to take one of them?" the truck driver asked. 

“No,” Sparks replied, “none of them would do the job.” 

"Let's go’ then." The driver stepped on the ‘engine 
starter. 

“Wait a minute,” Sparks said. "Let's get one of them." 
The electrician pointed to some heavy stub poles about 
twenty feet long. 


“They ain't more than half long enough,” the driver 


argued. 

“Well, I've got an idea that might work," Sparks told 
him. 

When they were back at the roundhouse, Spasks found 
Evans and asked for a couple of laborers to dig a hole. 

"I'll let you have the laborers,” Evans said, “but we 
are sure as thunder going to delay some trains if the 
power is shut off six or eight hours." 

‘Maybe I can get the wires raised and only shut off the 
power an hour or so," Sparks said. . 

“Boy, that'll sure be fine if you сап!” Evans grinned. 

Sparks showed the laborers where to dig the hole right 
next to the pole and, “I want it plenty deep,” he said. 
“At least six and a half feet.” | 

The hole was dug and the short pole set in place be- 
fore noon. When the one o'clock whistle blew, Sparks 
found the foreman and told him he needed the portable 
gas-electric crane a couple of hours. | 

*O.K., but don't shut off the power yet," Evans said. 
“Гуе got three engines to get out of the house." 

Sparks found the crane operator, then told the two 
laborers to get a couple of track jacks. While the laborers 
were gone after the jack, Sparks got a piece of one-inch 
pipe about ten feet long and screwed a cap on one end. 

The two track jacks were placed on opposite sides of 
the pole and setting on heavy oak boards. Sparks wrapped 
a chain around the pole and over the jacks to hold them. | 
Then he wrapped another chain higher up and hooked 
te crane cable to it. | 

“Now,” ‘Sparks said, "let's all work together. Just 
keep the crane line good and tight and you two men at 
the jacks raise the pole and the crane will hold it. | 

Besides having a heavy load the pole was set deep and. 
solid. It was necessary to take a shovel and dig around | 
the pole before it would raise. Finally both jacks lifting 
and the crane pulling with all its power, the pole raised a | 
little. “Keep it going,” Sparks shouted. أ‎ 

“That’s all on the jacks,” one of the laborers said. 

“О.К., hold everything!” Sparks grabbed the опе 
inch pipe and started tamping around the pole to force 
dirt under it. “Now let the jacks off and take a new 
hold,” he said. “Keep the crane line light.” he added. - 

Four sets with the jacks and the pole was ra! 
enough. The jacks were, removed and the laborers dug 
down so dirt could be tamped solidly under the pole. 
Then Sparks bolted and clamped the pole to the stub. 
Just as he was finishing, Evans came out and said, “Now » 
you can shut the power off.” Bd „' 

“Don’t need to," Sparks said. “The job is about done. 

Next morning the master mechanic came up to look at 
the job. Sparks saw him and walked out to where he was. 

“What was the trouble, didn't the signal department 
have a pole long enough without splicing it?” the master 
mechanic asked. А " 

Sparks’ reply sounded like he swallowed his Adams 
apple and choked on it. 
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EDITORIALS 


The Future of 
Material Handling 


In order to minimize costs and assure the most favorable 
competitive position possible when war transportation 
needs decrease and railroads are again looking for more 
business, it is important that railroad men start now to 
review and further improve their methods of handling 
materials and supplies of all kinds. particularly the vast 
quantities required in the operation and maintenance of 
rolling stock. 

Take the matter of locomotive coal and water, for 
example. Railroads pay more for locomotive coal than 
for any other single item of supplies and the cost of 
water also is a substantial figure. With the stepped-up 
tempo of modern railway operation, it is of the utmost 
importance to place these supplies on locomotives with 
minimum delay, and coal chutes capable of dumping 
43 tons of coal in 75 seconds have been installed, also 
water columns delivering 5,000 gal. a min. at some 
terminals. ' Similarly, facilities for supplying heavy fuel 
oil to steam locomotives and lighter grades to Diesel 
l«comotives have been installed and need reconsideration 
with an eye to the future. 

Hardly less important than equipment for handling 
coal and water quickly to steam locomotives is the pro- 
vision of adequate means for cleaning fires and dis- 
posing of ashes with minimum delay. Special equip- 
ment for this purpose has been developed and installed 
at many terminals but many others remain to be 
equipped. In connection with coal, water and cinder- 
handling devices, railroads are, as often happens. placed 
in something of a dilemma. With entirely adequate 
equipment, for example, at nearby engine terminals, it 
may be necessary to install additional facilities at se- 
lected main-line stations in order to permit running loco- 
motives through and thus secure high utilization of 
power, as well as avoiding the delay attendant upon 
changing locomotives. In other words, the primary ob- 
jective in railroading is to move trains, and special 
operating requirements frequently necessitate the pro- 
vision of what would appear in sóme instances to be 
almost duplicate fueling facilities. 

Similarly, in the servicing of cars, both passenger 
and freight, large economies can be effected by pro- 
viding adequate means for supplying all necessary mate- 
rials quickly and with minimum hand labor. Normally, 
few supplies are required for passenger cars en route, but 
a great quantity of materials such as propane gas cylin- 
ders, axle generator drives, brake shoes, brake beams, 
wheels and other mechanical equipment must be avail- 
able and arranged for rapid handling in order to speed 
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up the turning of passenger cars at terminals. In the 
case of ice-activated air-cooled cars the problem of ice 
supplies also presents itself at intermediate terminals. 
Supplies of many different kinds for freight cars are 
required at all transportation yards and terminals and 
it is of the utmost importance, that modern equipment 
be available for handling and applying these materials 
with minimum delay and manual labor. 

The handling of materials at railway shops and 
terminals where either light or heavy repairs are made 
to locomotives and cars constitutes a major problem and, 
in spite of the great progress effected at some points, 
many others are still using more or less, “strong-arm” 
methods. Material handling at railway shops naturally 
divides itself into two general categories, namely, raising 
or lowering and transverse movement. Thinking about 


.Jocomotives, for example, the easiest and quickest way 


to take out the trucks and driving wheels is to provide 
a shop crane of adequate capacity to raise the locomo- 
tive as soon as the main rods, brake beams, binders, etc., 
have been removed. In some smaller shops, however, 
where the number of locomotives repaired annually does 
not justify a large building with relatively expensive 
overhead traveling crane, electrically operated hoists 
or drop tables provide the means of removing wheels 
and this type of equipment is almost exclusively used 
for that purpose in smaller shops and enginehouses. 
Associated with the lifting of locomotives and cars 
with cranes or electric hoists is their transverse move- 
ment for short distances in shops or repair yards for 
more easy or efficient performance of repair work. This 
is not commonly thought of as material handling, but it 
really does constitute moving material in a big way. 
For example, the adjustment of locomotive position on a 
shop track while setting valves is done in a great many 
shops with locomotive spotters, and car pullers, oper- 


‘ated by electricity or air, are widely used for pulling 


cars into shops or at periodic intervals while cars are 
being given progressive repairs inside. The situation at 
every major shop, and smaller points as well, should be 
reviewed to make sure that it is adequately equipped in 
this particular in the light of probable future needs. 

For handling smaller locomotive and car parts and 
materials, it is safe to say that railway shops and repair 
points would be completely bogged down under present 
labor conditions without the power-operated mobile 
equipment which does so much to increase shop output 
and reduce manual labor. This equipment utilizes either 
gasoline, gasoline-electric or straight electric power and 
consists primarily of crane-equipped trucks, lift trucks, 
fork trucks, individual delivery trucks, tractors and the 
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` necessary trailers of standard or special-purpose design. 

On the basis of information submitted to Railway 
Mechanical Engineer, railroads ordered and for the 
most part installed in 1944: 195 hoists other than pit 
jacks which may be compared with 136 in 1943; 486 
power jacks were ordered in 1944, compared with 312 in 
1943; 351 tractors, trucks and transfers were ordered 
in 1944, compared with 209 in 1943. The substantial in- 
crease in orders for this type of equipment in 1944 
compared with 1943 indicates an increasing appreciation 
of its importance by progressive railway mechanical 
supervisors who are responsible for shop, enginehouse 
and repair-truck output. One of the most constructive 
things they can do, as suggested, in an earlier paragraph, 
is to review the performance of their present material- 
handling equipment and make sure, insofar as possible, 
that it is adequate to meet future requirements. 


Lighting Vs. Building Design 


A few weeks ago, a group of railroad electrical engi- 


neers in discussing lighting of railroad buildings, agreed: 


that no adequate means of lighting enginehouses had 
yet been evolved. The nearest approach to good lighting 
probably consists of spread-lens enclosed reflectors or 
angle reflectors mounted on the columns between stalls. 
To obtain adequate distribution, the lighting units are 
usually mounted on stems away from the side of the 
locomotive to be lighted with the light projected back 
across the space between stalls. They should be high 
enough to throw some light on top of the locomotive, but 
at this elevation they are frequently so far up in the 
smoke that much of the light is cut off and keeping the 
fixtures clean becomes so difficult that no one does 
anything about it. And even when the fixtures are at the 
desired height, the crane truck frequently knocks them 
down while applying or removing rods and pumps. 

Some promise is offered in the form of fluorescent 
fixtures consisting of flat reflectors and two 100-watt 
lamps, the units being hung on chains to permit their 
swinging when nudged by crane booms. But the best 
the lighting engineers can do would be materially im- 
proved by the cooperation of the building designers. 

If adequate lighting in an enginehouse is important, 
it can be obtained by increasing the height of the build- 
ing, by improving ventilation and by increasing the space 
between stalls. An increase in crane truck capacity 
would also assist the lighting engineers and in many 
cases reduce time of operations in the enginehouse. 
The increased height of the building and the better 
ventilation would of course raise the smoke level. This 
would permit of better light distribution and assure a 
reasonably long period between fixture cleaning times. 
The wider space between stalls would also allow for 
better light distribution and would improve working con- 
ditions. Many of the crane trucks now in service are 
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scarcely adequate for the increased duties they are ex- | 
pected to perform. The limited capacity and the limited 
space frequently requires considerable jockeying to get: 
the crane in a position where it can lift with an almost 
vertical boom. This takes time and frequently also 
knocks down the lighting fixtures. 

Since lighting engineers have tried so long with 
only moderate success to light an enginehouse, perhaps 
it is time for the building designers to give them a break. 


Are Riders Needed 
On Diesel Locomotives? 


As the number of months and years go by in which 
Diesel-electric road locomotives pile up service mileage 
it is interesting to observe the attitude that operating 
and mechanical officers and supervisors have toward: 
certain phases of the operation of this type of power. 
Until actual records of performance had discounted! 
many of the theories held by individuals in the early. 
stages of its use the Diesel-electric was the object of. 
unfavorable comparisons in the matter of cost. Fortu- 
nately for the proponents of Diesel power there are. 
available more comprehensive and accurate operating- 
cost data with respect to its use than is the case with 
steam power. 

It is of value, therefore, to have an opportunity to 
examine the operating costs of a group of both freight. 
and passenger Diesels that have been in continuous. 
service since the last half of 1941. It is not intended 
here to go into detail except to present sufficient 
data to form a background for a discussion concerning 
“riders”, or, as they appear in the statistics, “attendants”. 
The question under discussion on many roads is, “Shall 
we take the riders off, or leave them on?” 

Possibly a study of the operating cost records may 
help throw some light on the subject. Here are some 
costs on one road: 


Year ended Maintenance cost Operating cost 
June 30 per unit-mile per unit-mile 
Freight Passenger Freight Passenger 
1942....... $0.080 $0.117 $0.136 .091 
1943. ...... 0.111 0.122 0.173 0.104 
1944 ...... 0.119 0.135 0.183 0.112 
1945*...... 0.115 0.151 0.184 0.116 


* 10 months only. 
Note: The unit in freight service is a two erp unit, 2,700 
hp.; in passenger service a single body unit, 2,000 hp. 


In the figures in the accompanying table the mainte- 
nance cost includes the cost of attendants and the oper- 
ating cost is exclusive of the wages of engine crew. At 
the end of April, 1945, the passenger locomotives had 
operated over 30 million unit miles and the freight loco- 
motives over 7 million unit miles. 

Equally interesting are the percentage ratios of labor, 
material and attendants in the maintenance cost figures 
shown above. These appear in the second table. 
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1 * x 


Labor Material Attendants 
Freight Pas- Freight Pas- Freight Pas- 
senger ` senger senger 


July 1942 .. 452 394 127 461 42.1 14.5 


July 1943 .. 285 392 245 45.5 470 153 


Jan. 1944 .. 309 402 30.5 453 386 14.5 
July 1944 .. 332 403 309 454 359 143 
Jan. 1945 .. 343 38.5 37.3 488 284 127 


These percentage relationships to total maintenance 
cost indicate the changing conditions under which this 
power is operataed. As the equipment passes out of the 
initial period of use and both operating and mechanical 
departments become more familiar with it there are many 
evidences that, being a piece of machinery operating in 
rail transport service, the maintenance cost relationships 


will, in the long run, not differ so widely from steam or 
electric locomotives. 


Many railroad officers are discussing the possibilities 
of removing riders from road Diesel locomotives. To 
those who view this action from the standpoint of ex- 
pense alone it may be worth while to suggest a very 
careful study of the maintenance cost records of those 
roads that have done so. It may be discovered that it 
will be worth while to look upon the rider, or attendant, 
in exactly the proper light, namely that of a combined 
inspector and repair man who is one of the best ex- 
amples of preventive maintenance that we can think of 
at the moment. 

One chief mechanical officer, faced with pressure 
from management to reduce expense in this manner 
expressed himself as being entirely willing to charge the 
entire expense of riders to the locomotive repair ac- 
count in full confidence that by so doing the combined 
labor and rider cost would be no greater than the in- 
creased labor costs where no riders are used. 


A Critieal Time 
Fer the Car Department 


A study of the accompanying table should make it easy 
to pick out the railroads upon which the car-department 
officers are being strongly urged to repair and return 
bad-order cars to service. The figures shown represent 
the reported bad-order position of each road on May 15 
of each of the last three years; the national figures have 
been: 1943, 2.8 per cent; 1944, 3.0 per cent; 1945, 3.6 
per cent. It happens that the 1945 national average is 
the same as it was for the same date in 1942. 

Anyone who believes that the May, 1945, percentage 
of bad-order cars can be forced down later in the year 
to the low level of 2.5 per cent for November and De- 
cember, as was the case in 1942, is unaware of the real 
condition of the car inventory today. This year we are 
dealing almost entirely with the same cars that were 
in the inventory in 1942, cars which in the meantime 
have accumulated previously unknown highs in both car- 
miles and ton-miles, cars which have received a mini- 
mum of repair attention, tens of thousands of them now 
being long overdue for class repairs, and that face the 
prospect of a continued intensive use which may even 


Rai M ical Ц 
Au echan Engineer 


exceed that to which they have previously been sub- 
jected in length and speed of runs, and distances be- 
tween regular inspection points. 

It is important that these facts be recognized. Car 
departments can do only so much and despite their best 
efforts the bad-order car situation will grow increasingly 
worse during 1945, not better as it did in 1942. The 
figures shown include only five days of operation under 
the new A.A.R. emergency order permitting the short 
routing home of cars which cannot be made fit for rough 
loading by the expenditure of approximately $130 or 
$105, respectively, in the case of all-steel house cars and 
all-steel open-top cars. Already the effect of the order 


May 15 Bad-Order Condition Reports of Roads Owning 
10,000 or More Freight Cars* 


1943 1944 

Delaware & Hudson ...................... 3.4 
Delaware, Lackawanna & Western.......... 
Tl. a sess aki A RR PRI УЕ RI 
Grand Trunk Western ... 
Lehigh Valley ................ s. 
New York Central ............... 
New York, Chicago & St. Louis ... 
New York, New Haven & Hartford 
Pere Marquette ... 
Pittsburgh & Lake Erie 


$ 
w 


~ 


Bessemer & Lake Erie... 
Central Railroad of New Jersey.... 


i боо SAN Ow Diy indo’ 
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Chesapeake & Ohio....... 
Norfolk & Western ...... 
Virginian р 
Atlantic Coast Line ...... 

Illinois Central .......... 

Louisville & Nashville .... ob ac 
Seaboard Air Line ................ 


Chicago. Milwaukee, 
Great Northern. COLA TOG ea nn n 
Northern Расібс . 
Atchison, Topeka & Santa Fe....... 
Chicago, Burlington & Quincy...... 
Denver & Rio Grande Western... 
Southern Pacific ......... 
Union Pacific . 
Missouri Pacific 
St. Louis-San Francisco ... ............... 
Texas & New Огіеапв..................... 


7» Does not fully reflect the effect of the emergency short-route-home order 
of the A.A.R. which went into effect May 10, 1945. 
+ Previous report. 
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is beginning to show in a marked increase in the per- 
centage of bad-orders on some roads. 

Undoubtedly, a determined effort will be made to 
repair cars currently but as the deferred maintenance 
on equipment has accumulated each individual repair 
job involves the expenditure of more man-hours and the 
use of greater quantities of material. Before the end of 
the year the full railroad transportation job in this 
country in furthering the war effort against Japan will 
be accomplished only as the car-repair shops and the 
rip tracks of the railroads can keep enough freight cars 
in service. No one should minimize the possibility of 
serious transportation tie-ups resulting from car short- 
ages. Obsolescence, normal and accelerated deprecia- 
tion, and deferred maintenance are all working to make 
the job of the car department harder as the need for cars 
shows no signs of declining. It will take good organi- 
zation, more men, an adequate and free-flowing supply 
of material, and full support from top management to 
enable the car departments to meet this test. 
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IN THE BACK SHOP . 
AND ENGINEHOUSE 


Holding Locomotive Parts 
For Machining Operations 


By J. R. Phelps* 


The illustrations show a number of devices which are 
useful in holding locomotive parts for necessary machin- 
ing operations. They will prove time savers in any shop 


Cylinder back head mounted on boring-mill table by the use of 
specially designed clamps which provide clearance for the guide 
blocks on the head 


and are especially important where the monthly shop out- 
put is high and savings in machine set-up time can mean 
the release of additional units. 

The second photograph shows a clamp which is used for 
holding locomotive tires on the boring mill table for 
boring the inside or turning the outside of the tires. The 
foot of the clamp slides in the slot on the boring mill table 
and the upper part of the clamp extends over the tire. 
All bolts, blocks and other clamps are eliminated and 
every bit of pressure applied through the set screws in 


© Machine shop foreman, Atchison, Topeka & Sante Fe, San Bernardino, 
alif. 


Holding clamps designed to position locomotive tires properly on the 
table of a boring mill 
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the clamps is a downward holding pressure. The blocks 
on the table on which the tire is set are tongued on the 
bottom to fit the table slots and are checkered on the top 
to keep the tires from sliding. The use of these clamps 
and blocks permits setting the inside flat face of the tire 
at an even distance above the table surface and assures 
accurate machining and means that no variation in spac- 
ing will be encountered when applving the retaining rings 
when tires are mounted on the wheel centers. 

The clamps shown are for machining a back cylinder 
head on a boring mill. Where the guide blocks are cast 
solid on the back heads an extra high chuck jaw is re- 
quired to hold them. This is also true with some designs 
of front heads. The jaws shown in the photograph can 
be made in the blacksmith shop and will prove more 
satisfactory for machining the inside of back cylinder 
heads than is the practice of blocking these parts up on 
the table under the regular chuck jaws. Suitable adjust- 
ments for leveling are obtained from the set screws in 
the bottom of the clamp and the angularly set top screws 
give both lateral adjustment and serve to hold the work 
piece firmly in position. 

The illustration below shows a fixture which is 
used on a planer bed for planing crosshead liners. The 
liners, after having been drilled and tapped, are mounted 


Crosshead guides, after being drilled and tapped, are held on this 
planer fixture with cap screws 


on this fixture. The standard tapping for the liners 1s 
a 1%-іп. standard thread and 14-in. cap screws аге us 
with the fixture. They are applied from the under side 
and threaded into the drilled liners and are then tightened 
with a ratchet-type socket wrench. This fixture is made 
from a 10-in. channel, two sections of which are weld 
together side by side. A toe is welded on to the side 
section of the channels to give a total height to the fix- 
ture of 4% in. from the table bed. K 
A holding fixture, not illustrated, is used in the drilling 
and tapping of crosshead liners before they are machine 
on the planer. This is so built that nine liners can 
squared against the back and one end of the fixture an 
held firmly in position by set screws. A drilling te 
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plate is clamped in the bundle as the top sheet. It serves 
as the drill guide and makes the drilling and tapping of 
these parts on a standard drill press a very simple matter. 
The use of this fixture together with the one described 
for the planing of these parts results in a very consider- 
able saving of time. 


Carburizing Furnace at 
G. B. & W. Blacksmith Shop 


An important item of new equipment, recently installed 
in the Green Bay & Western blacksmith shop, Green 
Bay, Wis., is the Hevi-Duty electric furnace, shown in 
two of the illustrations and used for annealing, hardening 
and carburizing locomotive spring pins and bushings, 
valve-gear links and blocks, valve-motion pins and bush- 
ing, etc. The unit has not been in service long enough 
to demonstrate possible economies, but it is anticipated 
that the service life of locomotive parts effectively heat 
treated and surface hardened will be more than doubled. 

The electric carburizing furnace, illustrated, is an 
HD-1020 type, located for convenience of operation in a 
concrete-lined pit in the blacksmith shop floor and fully 
equipped, with electric controls, indicating and recording 
pyrometers, etc., mounted on the switchboard panels on 
the adjoining wall. The furnace proper comprises a 
heavily-insulated sheet-metal cylinder, roughly 40 in. in 
diameter by 40 in. high, set vertically in the pit and con- 
structed with zone electric heating elements built into 
the side walls around the loading space. 


Hevi-Duty electric саип installation at the С. В. & W. blacksmith 
shop with control panels in the background and quenching tank in 
the foreground 
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The cooling chamber shown in the foreground—Baskets for holding 
parts in the furnace are shown at the left 


An electrically operated cover, which rests on and seals 
the furnace, is also thoroughly insulated and contains a 
built-in electric fan which circulates carburizing gas, 
generated from Carbonol fluid, delivered to the furnace 
through a small copper-pipe connection to a wall-mounted 
tank. 

Inserted in the furnace and supported from a flange 
at the top is a closed retort, made of a cast alloy and 
designed so that the top of the rim has a groove and 
asbestos gasket to make an air-tight joint when the top 
cover plate is lowered into position and secured with the 
eight holding bolts and nuts. The work-holding baskets 
or pots, also made of a nickel-chromium alloy, are de- 
signed with removable perforated bottoms so as to 
permit and, in fact, direct the flow of carburizing gas 
upward through the charge. The total work-loading 
space is 914 in. in diameter by 19% in. high and this 
may be utilized in a single basket or stacked baskets of 
smaller size. The lower basket rests on a grate-like 
support which does not impede the flow of gases through 
the perforated bottom. 

In operation, therefore, the charge of work in this 
electric furnace is brought to the desired temperature and 
carburizing gas circulated downward through the space 
purposely left between the walls of the retort and the 
basket and upward through the center of the basket and 
its contents. At the top of the basket part of the gas 
leaves the retort through an outlet pipe in the cover, but 
the remainder is re-energized with inflowing fresh gas 
and recirculated. 

This forced circulation of carburizing gas, cracked into 
its active components, is continued as long as required 
dependent upon the type of steel used in the locomo- 
tive parts and the depth of case hardening desired. The 
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accuracy and ease of temperature control with electric 
heating contributes to uniformly reliable results. 

Since carburized parts sometimes require slow cooling 
and reheating for hardening, these parts may be left in 
the retort without opening the cover, removed from the 
furnace and allowed to cool outside. Another and pre- 
ferable method is to remove the parts quickly from the 
hot retort and place them in a cooling chamber like that 
shown in the foreground of one of the illustrations. 
This chamber is simply an insulated covered container 19 
in. in outside diameter by 37 in. high set for about half 
of its length into the shop floor. The cover is easily 
lifted and swung out of the way by the hand lever. At 
the left of the same view, two baskets of different size 
are shown ready for loading with parts to be car- 
burized. 

The other view shows the furnace installation with elec- 
tric controls and pyrometer equipment mounted on panels 
between the two windows. For direct quenching when 
necessary, the tank shown in the foreground of this view 
is used. This welded steel tank is 24 in. by 24 in. by 48 
in. and divided into two sections, one containing 110 gal. 
of water and the other 110 gal. of quenching oil. A sheet- 
steel cover keeps this water and oil clean when not 
being used. | 

This furnace and equipment, while designed primarily 
for heat treating steel parts in controlled atmospheres 
for carburizing, nitriding or dry cyaniding, is also suc- 
cessfully used for general hardening and annealing work. 
Green Bay & Western experience indicates that the more 
accurate and scientific heat treatment, made possible with 
this modern equipment, is really essential in order to get 
desired results, both with plain carbon steels and the 
alloy steels now being much more widely used in loco- 
motive construction. 


Lecomotive Boiler 
Questions and Answers 


By George M. Davies 


This department is for the help those whe 
C cria ied lef iler problems. 
Inquiries should bear the name and address of the 
writer. Anon communications will not be 
pr = 1 П of the writer, however, 
ill not isc ss special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Laying Out 
Staybolts in Door Sheets 


Q.—Is it satisfactory, when laying out the staybolts for a fire- 
box door sheet, to take the maximum pitch of the staybolts as 
computed for the flat plate and locate the first row of staybolts 
from the corner flange, by taking this distance as the pitch from 


Fig. 1 
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Fig. 2 


the point of tangency of the corner radius to the first row of 
staybolts?—E. A. D. 

A.—It would be satisfactory to take the pitch of the 
first row of staybolts from the point of tangency of the 
corner radius providing the firebox door sheet and the 
wrapper sheet are at 90 deg. to each other. According to 
the A. S. M. E. formula, the pitch from the staybolts next 
to the corner to the point of tangency of the corner curve 


shall be: 
"TM 
P 


а (angularity of tangent lines) 


where p = maximum pitch measured between straight lines pass- |. 
ing through the centers of the staybolts in the different rows, 
which lines may be horizontal, vertical, or inclined, in. 
Р = maximum allowable working pressure, lb. per sq. in. 
T = thickness of plate in sixteenth of an in. 
C==112 for stays screwed through plates not over % in. in ': 
thickness with ends riveted over. 1 
C= 120 for stays screwed through plates over Ив in. in thick- : 
ness with ends riveted over. ' 
a=angularity of tangent lines (Fig. 1). . i 
An analysis of the formulae might clear up this que ·. 
tion. : 
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Fig. 2, 3 and 4 show clearly the effect that the angu- \ 
larity of the tangent lines has upon the formulae. In 
Fig. 2, showing a 90-deg. corner, p has its or full | 
value. In Fig. 3, showing a 135 deg., the value of f is 


reduced as the sheets tend to flatten out, the value received 
from the strength of the corner becoming less. Fig. 4, 
showing a 180-deg. corner, which is a flat plate, the value 
of p is the least, the pitch of the staybolt receiving no 


Fig. 4 


support from the corner. From these three figures it can 
readily be seen that the angularity of the tangent lines is 
the determining factor as to how the value of the strength 
of the corner influences the pitch of the staybolts. 


Welding Flash Plates 
In Locomotive Tenders 

Q.—The swash plates in some tender tanks were welded to the 
tender bed with %4-in. fillet welds, the swash plates being %4 in. 
thick. Would the job have been stronger if these swash plates 
had been secured to the bed with a vee-weld?—R. A. 

A.—In calculating the strength of fillet welds, made by 
the shielded-arc process, the stress is computed through 
the throat of the fillet. The throat of an ordinary 45-deg. 
fillet weld is taken as 0.707 of the size of the fillet weld. 
This for a 24-іп. fillet weld would be .25 x 0.7 or 0.175 in. 
In computing the strength of a vee-weld, the weld is taken 
as the same as the cross-section of the plate, in the case 
of a %-in. plate this would be 0.25 in. 

It will be seen from the following table that the vee- 
weld is the stronger but the fact that the swash plates 
rest on the top of the tender bed makes the fillet weld the 
more desirable to use in securing the plate to the bed. 


Value of welds in shear per linear in. 


Fillet weld, Ib. ................ 0.175 x 13,600 — 2,380 


Vee-weld, lb. .................. 0.25 x 13,600 — 3,400 
Value of weld in tension per linear in. 

Fillet weld, Ib. ................ 0.175 x 16,000 — 2,800 

Vee-weld, lb. .................. 0.25 x 16,000 — 4,000 


Where the question of strength is involved, it would 
seem preferable to use a fillet weld on both sides of the 


plate. The general practice in securing swash plates to 
tender beds is to use a %-in. chain fillet weld 3 in. long 
on an 8-in. pitch. - 


Multiple Torch Cutting of 
Side Rods for Locomotives 


Locomotive side rods are commonly cut to shape from 
rolled or forged steel blanks by the use of a single oxy- 
acetylene cutting torch. However, at the plant of the 
Barium Steel Company in Canton, Ohio, a three-torch 
machine has been used for cutting thousands of side 
rods. Steel for the side rods cut at this plant is of the 
1045 analysis, forged to rough shape. The forgings are 
checked with a scribing template and two reference marks 
are punched on the steel. The forgings, in batches of 
three, are then placed in a heating pit and preheated to 
a temperature between 500 deg. and 600 deg. F. with 
care being exercised that the upper limit is not exceeded. 
The next step calls for placing and aligning the pieces 
on the cutting table where they are descaled with a 
round multi-flame descaling tip which is passed over 
the line of cut to remove forging scale. This scale must 
be removed to prevent its interference with cutting. 

Cutting begins along the shank of each rod which 
has a 2-in. section. The speed of cutting is up to 15 in. 
per min. This speed is reduced to 8 in. per min. on 
the 4-in. end section where the first cut is terminated. 
The torches are then returned to the starting point and 
cutting is resumed in the opposite direction with a speed 
of travel of 6 in. per min. on the 5-in. end section. The 
cut then continues along the shank until severance is 
completed. Adjustments in torch elevation are made 
manually by the machine operators. The Airco Travo- 
graph which is employed is equipped with a magnetic 
tracing device and is guided from a steel template. 

Oxygen gauge pressure is 50 lb. per sq. in., a com- 
paratively high pressure being needed to assure penetra- 
tion of the cut through adherent scale on the forgings. 
Heavy pre-heat cutting tips are used. Cuts are made 
to within 14 in. of the finished size of the rods. 


Three side rod blanks being flame cut to rough size in a single operation 
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753rd Railway Battalion Rebuilds 
Italian Railroad System 


T He officers and men of the Army Trans- 
portation Corps had only ruins to work 
with when they began the job of rebuild- 
ing the Italian railways. The photo- 
graph at the top of the page shows what 
was left of an enginehouse after German 
bombs got through with it. At the left 
Staff Sergeant Stephen Heinrich of Chi- 
cago is busy laying out a new crosshead 
to replace one that the retreating Ger- 
mans had destroyed. T/3 George Steub- | 
ben of Marshall, Texas, is shown, below. 
facing the joint of a dry pipe on a hori- 
zontal mill salvaged from a bombed-out 
Italian arsenal and rebuilt by the 753rd. 


- N 
e NS с: 


r 


inee 
304 Railway Mechanical 9797945 


With the 
Car Foremen and Inspectors 


New Wheel Track on 
The Lehigh & New England 


The Lehigh & New England has relocated its wheel 
rack at Pen Argyl, Pa., and installed the facilities which 
ire shown in the illustrations. The relocation has resulted 
ntime saving on car movements which averages better 
than a day per car and eliminates a number of extra shift- 
ing movements on each car requiring the changing of 
wheels. The new facilities still further reduce the repair- 
rack time and the labor required per wheel change. 

As now located the wheel track is adjacent to the prin- 
ipal receiving yard and cars needing new wheels are 
Irilled out of trains and left on the wheel-track lead. The 
rack to the wheel-change location is graded so that cars 
те easily moved down it to the working area. When a 
vheel change has been made cars continue through onto 
. holding track from which they are removed by yard 
witchers for placement in trains. 

The layout of the working location is unusual. Cran@ The new wheel track of the Lehigh & New England at Pen Argyl, Pa. 
ervice for handling wheels being removed or applied 
ind for unloading or loading wheel cars is provided by 
i five-ton capacity Chisholm-Moore electric hoist which planking for a distance of 48 ft. on each side of the track 
las a pendant control station and is mounted on a mono- at the changing spot and there is a 10-ft. planked area be- 
ail craneway which extends across the wheel-change and tween the rails at the center of this outside planked work- 
wheel-storage tracks. ing space. A storage platform for side frames, bolsters, 

There are two new-wheel storage tracks having a springs, brake beams and other truck parts adjoins the 
length of 117 ft. and two old-wheel tracks which are immediate working area. A small tool shed and oil house 
%0 ft. in length. The wheel-change point has platform with a record desk is located at the end of the platform. 


Hand Broke Wheels. 
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Device for handling side frames and bolster 
when changing wheels on a Bettendorf- 
type truck 


Detail of Dolly 
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capacity of the cart is 10 gal. and when this amount of oil 
has been put in the reservoir the filling port is closed. A 
connection is then made to the shop air line and the reser- 
voir is charged with air up to about 50 Ib. pressure. When 
so charged with oil and air under pressure the cart 
can be used by the car oiler to service between 50 and 60 
cars. The ease of its use has resulted in a generally more 
satisfactory condition in the journal boxes of cars leavi 
yards where it is used. Car oilers need no longer mak 
repeated trips for fresh supplies nor carry heavy cans of 
car oil for considerable distances. n 

The banding cart is made in wheelbarrow style and 
carries all necessary tools and supplies for a gang doin 


m" 


this work. The one shown has on it a roll of 2-in. high 


Planked areas provide a good working location for the car repairers 


Two Duff-Norton 50-ton air-operated jacks have been 
installed for raising cars from which trucks are to be re- 
moved. Trucks, after removal, are worked under a port- 
able A-frame type device built at the Pen Argyl shops. 
The frame is similar to the one in use on the Chicago, 
Burlington & Quincy which was described in the June, 
1944, issue of the Railway Mechanical Engineer, page 278. 
The drawing appearing with this article was prepared 
by an L. & N. E. draftsman working from the illustration 
appearing on page 279 of the issue mentioned. 


Service cart for load-banding gang 


Service Carts for tensile steel banding, a banding machine, band шашы 
cutters, banding seals and stake packet protectors. The. 
The Car-Repair Track reel for the roll of banding makes the handling of this 


Two devices for car-repair yards which have resulted material much easier and safer for workmen. 
from the Erie’s encouragement of job analysis on the part 
. of employees are now in general system use after being 
tried out at Marion, Ohio, where they were first devel- 
oped. One is an oil cart for the use of the car oilers, the 
- other a service cart for carmen and inspectors engaged in G. B. & W. 
banding loads on open-top cars. — i Crawler Crane Ramp 
The car-oil cart consists of a portion of an old air reser- А А ; 
voir which has been fitted with required filling ports, an The Northwest crawler crane illustrated is normally car- 
air-pressure gauge, a relief valve and a discharge port to ried on a flat car in the Green Bay & Western wreck 
which a length of 14-in. hose is connected. A pistol-grip train with an easily attachable shovel and bucket on an 


nozzle is used to direct oil into journal boxes. Thegoil adjoining car. A feature of the equipment is a two-part 
ramp which the crane itself readily swings into position 


at the end of the car and then moves down under its own 
power. This ramp can be placed and the crane moved to 
the ground ready for operation under normal conditions 
in 15 min. or less. 

Referring to the drawing, it will be noted that the 
ramp consists of two built-up sections of well-braced, 
rigid bolted design, tied together by two 114-in. steel tie 
rods. Each ramp section, constructed primarily of 8-in. 
fir timbers, is 24 ft. long by 32 in. wide. The cross bents 
and braces are made of oak and the lower end of each 
part of the ramp is iron clad with a 6-in. cut-out section 
to hold it in proper alignment with the rail. 

In operation, the two ramp sections are simply swung 
into place at the end of the car with one side of each 
resting on the rail and the other blocked as necessary to 
bring it to rail-top level. The two tie rods are then 
applied, but no tie between the ramp and the car 1s neces- 
sary, as the crawler crane tends to pull the ramp and car 
A car-oil cart which replaces hand-can oiling on the Erie together while either loading or unloading. The fact that 
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both the crane and the two-part ramp are carried on the 
same car makes this unit both flexible and self-contained 
and it can be operated with a minimum of manual labor. 
The crane itself weighs 80,000 Ib. and has a normal rated 
capacity of 21 tons. It is powered with an internal com- 
bustion engine and used primarily for light wrecking 
operations. 

The bunk car and a flat car with spare trucks which 
normally accompany the wreck train are also illustrated. 
The bunk car was converted from a mail-baggage car and 
is completely equipped with the usual accommodations for 
the wreck-train crew. The 50-ton flat car used for carry- 
ing spare trucks has a steel underframe with 3-in. 
treated-oak decking, provided with wood strips to hold 
the trucks against transverse movement on the car deck. 
End blocking is supplemented by chains applied to each 
truck and secured to side anchor bolts by quick-acting 
lever clamps and locks. 

These trucks are sprayed with a light-colored paint to 
identify them and to make sure that they are returned to 
the wreck train after temporary use under other equip- 
ment. Other cars used in the wreck train include a 
blocking car and a tool car. 


Air Brake 
Questions and Answers 


HSC Equipment on Passenger Cars and Diesel 
A and B Locomotive Units Brake Application 


291—Q.—How does the inshot valve portion func- 
tion in order to move the relay portion to application 
position? A.—At the inshot valve portion, application 
air from passage 16c flows past supply valve 92 to cham- 
ber C on diaphragm 85, thence to passages 15 and 15a. 
From passage 15 the flow continues through chokes 138 
and 140, thence past upper magnet valve 161 and 161b 
to passages 18 and 19, passages 18a and 19a to the two 
diaphragm chambers N and P. When approximately 
seven pounds pressure is obtained in chamber C of the 
inshot portion, inshot diaphragm 85 is deflected, com- 
pressing spring 88 and moving piston 84 sufficiently to 
permit spring 94a to seat supply valve 92, cutting off 
further flow to diaphragm chambers N and P. The seven 
pound initial pressure inshot thus obtained in the dia- 
phragm chambers is directly effective in chamber P, 
where it acts on diaphragm 38, overcomes the resistance 
of spring 42 and deflects the diaphragm, moving the relay 
portion to application position. 

292—Q.—Explain further, how air enters the brake 
cylinders in this position. A—The exhaust valve and 
its piston are seated by the lever 43, and the application 
valve 32 and its piston are opened, permitting main reser- 
voir on locomotives and supply reservoir air on the cars 
to flow to the brake cylinders. 

293—Q.—What is the result of this movement? А.— 
Provides a low brake cylinder pressure sufficient to take 
up brake rigging, and apply the brake shoes to the 
wheels. - NM 

294—Q.—W hat becomes of the seven pounds initial 
pressure inshot obtained in the diaphragm chambers? 
A.—After the inshot supply valve closes the seven pounds 
pressure in chamber P is retained, thus maintaining this 
inshot pressure directly on diaphragm 38. 

295—O.—What polices further build up of pressure 
in the diaphragm portion? A.—Further build up of 
pressure in the diaphragm portion is controlled by the 
position of the magnet valves. 
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296—Q.—At train speeds of less than 20 m.p.h., how 
does the speed governor react? A.—At speeds of less 
than 20 m.p.h. the speed governor closes the circuit to 
the low speed (L) magnet, energizing its coil. 


Wreck-Train 
Activities in Iran* 


Arak, Iran—' Home" to T/3 Otis E. Crumm of Chico, 
Tex., and T/4 Gideon Justice of Grundy, Va., is a rail- 
road car on a wreck train at Arak in faraway Iran. 

They live in one of two cabin cars so that, if a wreck 
occurs on the Iranian State Railway, operated by the 
U. S. Army's Third Military Railway Service, the train 
can leave on almost a moment's notice. 

It is one of four in the Persian Gulf Command. All: 
are stationed at strategic spots along the 642-mile route | 
of the single-track railroad over which the bulk of more 
than 5,000,000 tons of war supplies have been moved to 
the USSR in the last two years. 

Sgts. Crumm and Justice keep the 75-ton crane's boil- 
ers fired 'round-the-clock, for the derrick is also used in 
other work, such as in the dismantling and assembly if 
Diesel locomotive trucks, on the rip tracks in the yards. 

A former crane operator at the Ford Motor Company: 
giant River Rouge plant at Dearborn, Mich., Crumm has 
been on every wreck train in the command and the Arak 
train since March, 1943. Justice is a coal miner who 
learned to be a crane operator at Camp Claiborne, La. 

The train consists of two cabin cars, one equipped to 
sleep eight; a kitchen car, a tool car, a fuel and water , 
tender, the 75-ton derrick, and the block or idle car under 
the boom. Its territory is from Arak north to Qum, mid- 
way point on the ISR's northern division. However, tt 
has aided in clearing the line as far south as Andimeshk 
and north to Kazvin and above Teheran on the Bandar- 
Shah line. 

The wreck crew's biggest jób came last September 
when 27 cars and their cargo left the rails, overturned 
and burned between Arak and Samagan, ripping up 2000 
ft. of track. Twenty hours were spent in clearing the line. 

Recently, the train and its personnel—10 enlisted men 
and officer go out on calls—assisted the 342d Signal Serv- 
ive battalion in repairing communications lines blown | 
down in a blizzard in the mountains of Nourabad, at- 
7,272 ft., the highest point on the railroad. — . 

Except for bread and fresh meat, rations for 30 days 
are kept aboard the train. A year ago an engine erail- 
ment took the train and its crew to Kazvin, a USSR ге 
ceiving station. The 1,000-mile round trip required 15 
days. f 

There are five others who always go out on calls. T 
are T/4 Alex M. Shaw of Smithfield, Tex., in charge 0 
rigging ; T/4 Otis E. Bolton of (Fifth St.) Corbin, Ky. 
a rigger and former machinist apprentice with the Louis- 
ville & Nashville; T/5 Elmer Profitt of McAlpin, W. Va. 
hook handler who was a Chesapeake & Ohio section н 
at McAlpine; T/5 Frank E. Shoemaker of (Route 
Andrews, Ind., also a hook handler, who was C. 3 
welder at Chicago, and T/5 Fred V. Leadbetter of Gy 
N. 13th St.) Kansas City, Kan., former locomotive painte 
for the Union Pacific at Kansas City, who acts as О. 

All have other jobs. Crumm, 42, who has two ma" 
the Navy, is in charge of the rip tracks. Justice оре 
the crane. Shaw is a car inspector, and Bolton 154 тен 
locomotive mechanic. Profitt also is an engine mechanic. 


* Passed for publication by the U. S. Army press censor. 
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Shoemaker is a welder, and Leadbetter is a light repairs 
‘rick foreman in the enginehouse. 

The other three men are recruited from those available. 
Either 1st Lt. Robert J. Rush of (Route 1) Westville, 
Ш., or Capt. Charles F. Gilpin of Rock Springs, Wyo., 
iccompanies the wreck train on its trips. Rush, an en- 
zinehouse foreman for the Chicago & Eastern Illinois, 
nas been in Arak since last August. Gilpin, with the 
Union Pacific for 27 years and mechanical foreman for 
the Line at Rock Springs, is in charge of the Arak en- 
ginehouse. He also is commanding officer of detachments 
at Arak of the 791st Railway Operating Battalion. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Repairs Billing Limited 
By Depreciated Value of Car 


The Texas & New Orleans and the Southern Pacific have 
an agreement whereby cars of either ownership may be 
given heavy repairs in the shops of either company. The 
Southern sent a damaged Southern Pacific stock car to a 
Texas & New Orleans shop attaching its defect cards 
covering accident damage. Later it received a copy of a 
joint inspection certificate and additional defect cards 
were requested for items of uncarded damage. The cards 
were issued and the later billing on their authority 
amounted to $262.13. Subsequently it was developed that 
the depreciated value of the car in question, less value of 
salvage, was $41.35. The Southern, accordingly re- 
quested the Texas & New Orleans to furnish counter- 
billing authority in the amount of $220.78 to adjust the 
overcharge it claimed on the basis of its interpretation of 
Paragraph (1b), Section A, Rule 112. The Texas & 
New Orleans declined to furnish the counterbilling au- 
thority as it did not consider that there was any over- 
charge, basing its contention on the decision in Arbitra- 
tion Case 1029. The Southern contended that this deci- 
sion was made obsolete by Item (1-b), Section A of 
Rule 112, and that a repairing line's bill cannot exceed 
the depreciated value of the car less value of salvage. 

On November 16, 1944, the Arbitration Committee 
held that, “Paragraph (1-b) of Section A of Rule 112 
as modified effective July 1, 1942, abrogated Decision 
No. 1029. The contention of the Southern Railway is 
sustained." Case No. 1804, Southern Railway versus 
Texas & New Orleans Railroad. 


Billing for 
Home Movement Repairs 


Ten cars belonging to the Shippers’ Car Line Corpora- 
tion were damaged in a derailment on the Texas & New 
Orleans. After a joint inspection, five of the cars were 
settled for on the basis of the A. A. R. depreciated value 
and the remaining five cars were given the necessary re- 
pairs to enable them to be moved on their own wheels to 
shops designated by the owner. Responsibility for the 


Raltway Mechanical Engineer 
JULY, 1945 


cost of these repairs was the issue in the case. It was the 
contention of the owner that the repairs made by the rail- 
road were required because the cars had been involved in 
an accident and that they were of a permanent nature 
and were, therefore, the responsibility of the railroad. 
The owner further contended that none of the subsequent 
repairs made in its contract shops included any of the 
items covered in the repairs made by the Texas & New 
Orleans. The railroad contended that defect cards issued 
by it support its claim that some of the repairs which it 
made were temporary in nature and others improper re- 
pairs. Its action, according to the railroad, was intended as 
a favor to the owners in returning cars to service as quick- 
ly as possible and on saving transportation costs which 
would have been involved if the damaged cars had been 
loaded on other cars for shipment to designated shop 
points. It pointed to certain of the correspondence about 
these cars as indicating that.it had no intention of absorb- 
ing the cost of the partial or temporary repairs, which on 
all fiye cars exceeded the $50.00 limit set up in Rule 112 
governing repairs to damaged equipment to permit thov- 
ing it to home shops. 

In a decision rendered on November 16, 1944, the 
Arbitration Committee ruled that, “As the total cost of 
repairs to unfair usage damage did not equal or exceed 
the depreciated value of car less salvage, under the In- 
terchange Rules the Texas & New Orleans Railroad may 
charge only for repairs made to owner's defects. Case 
No. 1803; Shippers Car Line Corporation versus Texas 
& New Orleans Railroad. 
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Overload Damage 


Missouri Pacific fixed-end gondola car No. 71008 while 
traveling on a Baltimore & Ohio waybill broke down 
under load on the New York Central. The car was loaded 
with steel bars, six bundles to each end of the car with 
the bundles overlapped in the center. The total load was 
within the load limit capacity of the car but there was a 
question as to whether an undue concentration of weight 
occurred at the point where the bundles were lapped. The 
case was first submitted to the joint committees, Car Con- 
struction and Loading Rules and it was agreed that the 
wording of Loading Rule 4 was not clear and that cer- 
tain modification and clarification was needed in the read- 
ing of Section B. No agreement could be reached by the 
parties as to the proper interpretation of Loading Rule 4 


. and responsibility under Interchange Rule 32, Paragraph 


(10-h), and the case was submitted to arbitration. It was 
the contention of the Baltimore & Ohio that the car was 
loaded in accordance with provisions of the existing load- 
ing rule. The New York Central pointed out that the 
method of loading created a concentration of load at the 
lapped section bearing pieces which exceed the 40 per 
cent permissible load concentration provided for in Load- 
ing Rule 4 for a distance of 10 ft. long or less. It asked 
for offset protection on the defect card which it had issued 
and payment to itself for the cost of transferring the load. 

The Arbitration Committee decided on November 16, 
1944, that, "Loading Rule No. 4 prohibits loading in 
excess of 40 per cent of the stenciled load weight limit 
over a space of 10 feet or less in fixed-end gondola cars. 
MP car 71008 was loaded to 48 per cent of the stenciled 
load weight limit over a 7-ft. bearing-piece spread There- 
fore, the car was overloaded. This opinion has the con- 
currence of the Committee on Loading Rules. The dam- 
age is the responsibility of the originating road haul car- 
rier, as provided in Rule 32, Paragraph (10-h). The con- 
tention of the New York Central Railroad is sustained.’ 
Case No. 1805, New York Central Railroad versus Bal- 
timore & Ohio Railroad. 
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ELECTRICAL SECTION 


Year of Train Telephone Tests 


The conductor talks to the engineman 


"Wo the uninitiated radio communication between the 
engine and the caboose on freight trains might seem a 
relatively simple facility to install. The Rio Grande, 
however, after testing and experimenting for a year, has 
found and is now coping with many problems which must 
be overcome before we can have 100 per cent commu- 
nication between the engineer and the conductor, and at 
the same time not interfere with other proposed radio 
services. Some of the problems presented are the result 
of difficult terrain over which our railroad operates be- 
tween Denver, Colo., and Salt Lake City, Utah. 

There are 50 tunnels in the 570 miles of main track 
between these two terminals, ranging in length from 100 
ft. to 6.2 miles (Moffat tunnel). Thirty of these tunnels 
fall within 35 miles, on part of the 129-mile stretch where 
the Rio Grande operates over the Denver. & Salt Lake 
trackage on the Dotsero cut-off route. In addition to 
these obstacles to communication, there are cuts, winding 
canyons, and extremely rugged terrain. On the other 
hand, between Grand Junction, Colo., and Helper, Utah, 
the railroad passes through relatively flat, open country. 

One of our biggest problems becomes that oí having 
sufficient power to overcome extreme attenuation in the 
mountainous country, and at the same time not so much 
power that too great a distance is covered in open coun- 
try, which would tend to create a congestion of air traffic 
and consequent interference with other proposed services. 


* Superintendent of Communications, Denver & Rio Grande Western, 
ver, Colo. 
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By W. W. Pulham* 


Rio Grande reports on results _ 
obtained with different J 
of equipment operating under - 
wide variety of conditions 


Started Test in April, 1944 


We made our first test run early in April, 1944. Af 
that time, police emergency radio equipment was used 
operating in the 30-40 mc band, frequency modulat 
and with a power output of 60 watts. The installatio 
was made on a fast-freight train of 65 cars out of Denver 
and increased to 85 at Grand Junction. It was esti 
mated by the train crews that the time saved in do 
switches, stopping to cut out a bad-order car, release 0 
sticking brakes observed by the rear end, highballs írom 
thé rear, and over-all operating handled by radio 
amounted to approximately three hours from Denver ti 
Salt Lake. Communication was maintained contint 
ously with the exception of within the Moffat tunne 
and in two of the longest minor tunnels. Several problem 
were disclosed, however, that would have. to be solved 
before we were ready for regular installation. In tht 
first place, it was improbable that the F.C.C. would bi 
able to give us a license in the 30-40 mc channel.. We had 
reason to believe that the power was too great for ope 
country work, and we failed to obtain communication 
through all the tunnels, Another major problem wei 


Transmitter and receiver as installed in a caboose 
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East portal of the 6.2-mile Moffat tunnel 


that of supplying cabooses with suitable and adequate 
power for the operation of the radio equipment. 


Various Other Tests Made 


Since that time, many test runs have been made with a 
number of different types of equipment, to determine 
what type of modulation, transmitter power, type of 
antenna апі radiation, receiver sensitivity, and frequency 
would be best suited to do a satisfactory communication 
job from engine to caboose. 

We have used amplitude modulation, frequency modu- 
lation and phase modulation; we have operated in the 
30-40, 117, 156 and 2,700 mc bands; we have used power 
ranging from 6 watts to 60; and have experimented with 
a number of antenna types from a simple 14 wave-to- 
ground to intricate arrays. In addition, we have studied 
various types of power supplies for the cabooses. 

It is interesting to note that in only one test have we 
successfully obtained communication through the Moffat 


A gasoline-driven, 117-volt, a.c. generator mounted under the caboose 
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tunnel. This was done with 15-watt phase modulation 
equipment operating ‘in the 2,700 mc band. A multiple 
driven antenna array was used which gave us a low 
radiation pattern 360 degrees in extent. It is believed 


that the tunnel acted as a wave guide in this instance, 
which resulted in a stronger signal being received inside 
the tunnel than in open country transmissions. This per- 
formance would indicate a promising future for this 
frequency, but at the present time this type of equipment 
has not been developed on a commercial basis. 

A decision between the use of AM and FM has be- 


Mountain canyons along the Colorado River impose special problems 


come a problem. Both types are free from man-made 
static in the very high frequency range. The use of FM 
tends to give one station preference over a station some- 
what further away from the receiving station, thus block- 
ing out the latter. This is not true with AM, and there is 
a question whether this would be advantageous or not. 


Engineman using a close-talking microphone employed with Galvin- 
Motorola tests made in March and April, 1945 


Our studies have indicated that a radiating power of 
not over 25 watts combined with a high-gain receiver 
should be adequate for our mainline end-to-end service. 
A number of types of antennas do a very satisfactory job, 
especially those that are non-directional and radiate at a 
low angle. It is believed, however, that still more 
improvement can be made along this line, and we are 
continuing with our experiments in antenna design. 


(Continued on page 317) 
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Temperature Governs Tonnage" 


Т нк Diesel-electric locomotive does not know when to 
quit, nevertheless its ability to handle overloads is de- 
pendent upon the thermal capacity of the electrical ap- 
paratus so that the duration, for which a given overload 
may be maintained with safety, is determined by the tem- 
perature of the windings preceding its application. 
Where ruling grades, or speed of operation limit train 
weights, the load is generally below the continuous rating 
of the equipment so that low winding temperatures pro- 
vide a useful margin of overload capacity. This is an 
advantageous attribute of the electric drive in railway 
operation when correctly utilized. 

It is essential to know motor temperatures just pre- 
ceding a given overload to be able to determine the per- 
missible duration for such duty. Temperature measure- 
ments taken in the intended service will be a check on 
the assumptions made during application study. It is 
often hard to make proper assumptions of variables when 
making such studies for a difficult service. When steam 
helpers are required to move heavy trains over long 
grades, it is necessary at times to reduce Diesel-engine 
speed and power input to the motors in order to accom- 
modate differences between the speed-tractive force char- 

„acteristics of the steam and Diesel locomotives. If trac- 
tion motor blowers are belt driven, the volume of 
ventilating air is then decreased so that even operation 
at the continuous rating may be questioned. Temperature 
measurements are useful to obtain data and checks on 
such operation. 


Cut-and-try overload application methods in service on ' 


narrow margins without knowledge of apparatus tem- 
perature is an uncertain undertaking the inadequacy of 
which may not be immediately evident, but will show up 
in time by increased maintenance cost and frequent motor 
or generator failures. Severe overheating in a single in- 
stance may be sufficient to shrink wedges and relax bands, 
without causing immediate failure, but subsequent move- 
ment of the winding under influence of vibration will 
cause the insulation to wear through and fail by short 
circuit or ground even before complete deterioration of 
insulation is achieved. 

Various means have been developed in the past to give 
a continual indication of motor temperature, but none has 
been favored by general use. Until such time as reliable 
temperature-indicating instruments are developed for 
railway use as to warrant general application, the measure 
of motor temperatures by the resistance method is the 
most reliable and accurate means available today. It isa 
recognized and familiar means of temperature determina- 
tion by electrical apparatus manufacturers and is common 
on their test floors where the personnel is trained and 
skilled in its use. 

This same method has been developed for the railway 
field by a series of evolutionary experiences until the 
technique and required skill have been reduced to a point 
where measurements can be made under these adverse 
conditions by an operator and the help of men unskilled 
in laboratory or test-floor methods. The results equal 
and sometimes surpass in speed, accuracy, and uniform- 
ity those obtained under more favorable conditions on 


the Committee on 


* Abstract of a paper recommended for publication by th f 
ngineers appearing 


Land-Transportation, American Institute of Electrical 
in the July issue of Electrical Engineering. 
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By J. W. Teker}{ 


Method for obtaining full 
output of Diesel-electric 
locomotives without risk- 
ing damage to insulation : 
by cut-and-try methods 


the test floor, and it becomes a practical tool for genera 
field use where questions pertaining to motor tempera 
tures have a bearing on railway operation. 

The method selected for determination of averag 
motor-winding temperature is dependent upon the knowi 
change in electrical resistance of a copper conductor wit 
temperature, and is expressed by the relation T — (R/r 
(234.5 + t) — 234.5. The initial, or cold resistanc 
r of each component winding in'question is «рен 
after the motors have stood without power long enou 
to allow all motor parts to cool to a uniform ambien 
temperature, t, which is measured directly with mercun 
thermometers placed upon the motor parts and check 
with each other and surrounding ambient tempera 
The hot winding resistance, R, is measured at preat 
ranged stops on the main line with the train and at th 
point where the temperature of the motors in the actu 
service is questioned. The temperature, Т, is then readil 
evaluated from the corresponding cold resistance, r, 4 
temperature f. . 

It is necessary to remove power from the motors an 
bring the train to a stop before these resistances can b 
measured. During this interval the motors are coolin 
and the temperature of the winding as determined is fo 
the instant of time when the resistance is obtained. Thi 
temperature is lower than the actual temperature of th 
winding at the instant when power was removed by th 
amount of cooling taking place during this elapsed time 
However, by continuing to measure the resistance of th 
winding as it cools with respect to a time started at th 
instant of power removal, it is possible to plot these value 
and draw a cooling curve through the related points: В) 
extending this curve back to zero time, the most probabk 
actual temperature of each winding is determined at th 
instant of power off, and is well within the limits 0 
accuracy for all practical purposes.tt f 

While temperature is the primary consideration dè 
termining motor life, it is expedient to plot the data it 
terms of temperature rise so that performance can 
compared between successive tests under different con 
ditions. Measurements must, therefore, be made of the 
ambient temperature during the test of the traction-motot 
ventilating air, as well as the air surrounding the ae 
motive. The volume of ventilating air delivered to еас 
motor being tested must also be determined as well a: 


+ Engineer, General Electric Company. 
American Institute of Electrical Engineers Standards ASAC 
1943, 11-156, 158 and 159. 
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he power input to the motors so that rms current values 
an be calculated for the train tonnages hauled. 

The success of the method outlined is dependent upon 
ractical means for making the necessary measurements 
nd upon a test crew organized and equipped to make 
nese measurements without causing serious loss of time 
» the scheduled run of the train. 

The motor-field windings are connected to the instru- 
ent with temporary wiring and suitable switches so 
iat resistance measurements can be made quickly. The 
istrument station should be located in the cab as close 
> ће motors as possible so as to hold length of the inter- 
onnecting leads to a minimum. 

The armature resistance is obtained by selecting a span 
f the armature winding to which connection is made by 
ontacts spaced apart by the desired number of com- 
wtator segments and held in fixed relationship by a 
pecial yoke applied by hand pressure to the commutator 
trough the motor-inspection opening 
Connection between contacts of the yoke and the in- 
trument station is made through a multiple-wire flexible 
able long enough to reach through a cab window down 
) the motors in the locomotive truck. This equipment is 
oiled and carried in the cab ‘between stopping points for 
Yeasurements. 


Communication System 


A signal system is necessary between the man at the 
istrument station and the man in position at the motors 
ihen measurements are in progress because of their re- 
tote location and the magnitude of noise level with 
йезе! engines idling. A push button fixed at the instru- 


“Selector Switch 


Motor Field Resistance 
Selector Switches 
| Opened and Closed 


U-Tube Manometer 


Stotic Pressure Tube 
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ment station and a simple electric bell properly protected 
against injury during handling is used for this purpose, 
interconnected with flexible leads long enough so that it 
can be lowered from the cab to a man on the road bed. 
The signal code used is as follows: 

One bell—make contact with yoke on armature. 

Two bells—hold contact ; measurement is in progress. 

Three bells—remove contact. 

An ammeter placed in the battery circuit of the bridge 
indicates as soon as a circuit is established through the 
armature and informs the resistance-bridge operator to 
proceed with measurement, while the man making the 
contact is informed to hold it by signaling two bells. A 
failure to establish contact with all four points on the 
commutator simultaneously is evidenced by failure of the 
ammeter to indicate if the current circuit is open or by 
an off-scale swing of the bridge if the voltage or drop 
circuit is open. In this case, the operator continues to 
call for contact by repeating the one-bell signal. E 

Commutator temperatures are measured with a con- 
tact type hand pyrometer. This is an open junction ther- 
mocouple instrument with inherent ambient compensated 
inillivoltmeter reading directly in degrees centigrade. 

Thermocouples made up from copper and copnic wire 
serve to measure the temperatures at remote locations 
inaccessible while under way, such as the roof and road- 
bed ambient temperature, traction-motor armature and 
axle bearing, frame, and air-out temperatures. 


Power Input Measurement 


The power input to the motors is measured with a 
voltmeter and ammeter with respect to time; the interval 
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Fig. 1—Instruments and special equipment required for measurement of railway motor temperatures in service 
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Fig. 2—Connection diagram for measurement equipment 


of which is dependent upon the profile of the railroad 
and the operation being studied. This is a laborious and 
tedious procedure which may be eliminated by installing 
chart-recording instruments to keep a graphic record of 
the test. Recording meters should be equipped with spe- 
cial marker pens, energized periodically by means of a 
telechron-driven contact-making switch to put a reference 
mark in each graph. A push button should also be pro- 
vided to permit operating the marker pens at will for 
special purposes, such as the passage of significant loca- 
tions. In addition, the chart must be clearly marked with 
notes to aid analysis after these tests are completed. 

A small rotary inverter operating on 32 volts direct 
current supplies alternating current at 110 volts, 60 
cycles, from 16 cells of the locomotive storage battery 
to operate the self-balancing bridge, the recording meter 
and the telechron timer for the marker pens. The cir- 
cuit between the storage battery and the inverter should 
be protected with fuses. 


Measurement Procedure 


The cold-resistance value of the motor windings is a 
first consideration after instruments and wiring are in- 
stalled as it is basis for subsequent temperature deter- 
mination. To permit all windings to cool off to a uniform 
temperature and to equalize with that of the entire motor 
may require 12 to 24 hours and will present a real prob- 
lem unless the layover between runs is of sufficfent 
duration for this purpose. Arrangement should be made 
to cut out the motors selected for measurement and to 
keep the blowers running before the train arrives at the 
terminal, when they are no longer required. This may 
gain two or three hours of cooling time. If electrically 
driven blowers are used, they should be kept running 
with the motors or power plant cut out. 

As soon as the locomotive is spotted in a final position 
for servicing, mercury thermometers can be applied to 
the frames, field coils, pole tips, armature core, and to 
the commutator risers. It is well to caution against the 
application of putty directly on the brush surface of the 
commutator as it may present some difficulty in cleaning, 
at the same time destroying the commutating film and 
thereby altering conditions for subsequent tests. Com- 
parative ambient temperature may be obtained by placing 
a thermometer on the track rail head with putty over the 
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bulb, or by placing a thermometer in a small can filled 
with oil so as to stabilize fluctuation in air temperature! 
when large doors are opened in the locomotive service 
shop or enginehouse, or with variable wind if standing 
in a railroad yard. Cold-resistance measurements cani 
be started as soon as comparative observations of ther- 
mometers show reasonable agreement. Record the date; 
time, temperatures, with resistance values, and check ай 
intervals. | 

When measuring armature cold resistance, the arma- 
ture yoke should be applied on several alternative seg- 
ment positions available and, after removing the armature 
thermometers, the locomotive may be moved sufficiently 
to present different sections of the commutator, е meas- 
urements on which should check reasonably with one 
another. | 

Cold-resistance readings should be again measured ati 
the conclusion of all testing and checked with the initial 
readings to ascertain that no changes had occurred dur- 
ing the testing period. For this purpose, resistance values 
should be evaluated at 25 deg. C. as a ocmmon basic 
temperature for comparison. 

The work of reading temperatures will be greatly facil- 
itated by drawing temperature resistance curves for each 
winding in each motor being tested (Fig. 3). Since this 
curve is a straight line within the range of temperature 
under consideration, it is only required to plot the cold; 
resistance values at their measured temperature and cal- 
culate the value of resistance for 200 deg. C. as being 
the extreme value when hot. A straight line is drawn 
through these two points and any intermediate value сап 
be read directly from the curve. | 


Temperature - Degrees Centigrade 


Resistance at 25 Deg. C. 


No.l 
01115 
-00875 
-00605 


No.2 
01190 
-00890 


Arm. 
Exc. 
С.Р. 


0 
„oll 02 03  .04 05 ов O1 оа .09 


Armature Resistance 


.008 .009 .010 0\1 .02 оз оа 05 06 
А Exciting Field Resistance 
0055 .00%% 007 008 .009 


C.P. Field Resistance 


Fig. 3—Typical temperature-resistance curves for motors No. | 
and No. 2 
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A—Roof air temperature T.C. 
B—-Road-bed air temperature T.C. 

C— Windshield air thermo 

D—'Traction motor blower air in thermo 
E—P.E. armature-bearing temperature T.C. 
F—C.E. armature-bearing temperature T.C. 
G—Axle-bearing temperature T.C. 

H1No. 1 motor field resistance leads 
I—No. 2 motor field resistance leads 
J—Armature resistance yoke 


K—Commutator temperature pyrometer 

L—No. 1 motor field resistance selector SW 

M—No. 2 motor field resistance selector SW 
N— Armature resistance switch 

O—Thermocouple selector SW 

P—Thermocouple potentiometer 

M ee Sibel ott double bridge 
—Recording voltmeter 

S—Recording ammeter 

T—Signal bell - 


Fig. 4—Position of personnel when taking temperature measurements 


The air delivered to the motors by the blower is best 
neasured by drilling the commutator inspection cover to 
1dmit a static pressure tube into the commutator cham- 
ег; then read the air pressure in inches of water on a 
nanometer. The readings should be taken at idling, 
me-half and full speed of the blower. At the same time 
neasure the speed of the engine. When tests are con- 
cluded, engine and blower speed should again be meas- 
тей to see that conditions remained the same during the 
esting period. Record date, time, speed, temperature of 
air at blower intake, and barometric pressure, if the date 
is to be used for comparative reference. 

A similar procedure for electrically driven blowers 
should be followed except that speed would be dependent 
upon blower voltage instead of engine speed as with the 
lelt-driven blower. 

The volume of air to the motors is determined from a 
pressure-volume curve usually available for the type of 
motor being tested. If not available, one can be prepared 
by blowing a similar motor through a calibrated pipe to 
determine the volume delivered for corresponding pres- 
sures in the commutator chamber as outlined by blower 
manufacturer's testing code. 


| Making the Service-Temperature Measurements 


Before the test run is made the locomotive should be 
moved from over the service pit onto a section of track 
similar to the main-line road bed. Assign the test crew 
to their stations and outline the testing procedure and the 
duties for each station. The entire sequence of the test 
should next be rehearsed, including the making of meas- 
urements, and the entire operation timed from start to 
| finish. This practice will prove invaluable to the men by 
| relieving tension and instilling confidence and teamwork 
к preparation for the actual measurements on the main 
ine, 

The following program of events is performed in se- 
quence (Fig. 4) : 


Railway M. 
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1—Just preceding the arrival at the designated stop 
for heating measurements, a prearranged signal from the 
head end is given when power is no longer required to 
make the stopping point. Padlocks are removed from 
the switches, and all equipment is made ready. 

2—As soon as power is shut off at the head end and 
the engines come to idling speed, а stop watch is started 
at the instrument station, and the electric-driven blower 
or the Diesel engine belted to the blower, as the case may 
be, is shut down completely. ` 

3—As soon as the train comes to a stop it is made 
safe (removal of reverser handle or other means to lock 
power off) by a man at the head end who then leaves 
the cab and takes a position on the road bed at the truck 
while two other men, one for each motor, climb under 
the locomotive and remove the motor-inspection covers. 

4—While part 3 is taking place, the two men at the 
instrument station unwind cables and pass the armature 
yoke, signal bell, and pyrometer down to the man on the 
road bed adjacent to the truck, who retains the bell and 
gives one man at the motors the resistance yoke and the 
other the pyrometer. 

5—Resistance measurements are made in the following 
order by two men at the instrument stafion: (a) Motor 
No. 1 commutating field, then exciting field, followed by 
the field measurements on motor No. 2. 

(b) Signal for armature contact to be made and held 
on No. 1 armature while No. 2 commutator temperature 
is measured. Signal as soon as resistance is obtained and 
the man on the road bed will pass the yoke from No. 1 
motor to No. 2 and the pyrometer from No. 2 to No. 1 
and make a record of commutator temperature. As soon 
as contact is established on No. 2 armature, the instru- 
ment station will acknowledge by signal to hold contact 
while resistance is measured, after which the concluding 
signal is given. Meanwhile record is made of No. 1 
commutator temperature. 

(c) The fields of motors No. 1 and No. 2 are again 
measured while the yoke and pryometer are exchanged 
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by the man on the track in readiness for repeating arma- 
ture and commutator temperatures. At least three read- 
ings on fields and armatures of each motor should be 
obtained in six minutes’ time from the instant the power 
is off, which may be broken down into an average of two 
minutes to make the stop and get the first armature con- 
tact and four minutes for all subsequent measurements. 
As each resistance value is called off by the instrument 
operator, the other man notes the time and enters the 
value on a prepared data sheet. 

6—As soon as measurements are concluded, the cables 
are pulled into the cab, motor covers replaced, and both 
men climb from under the locomotive. When all is clear 
the shut-down engine or blower is started and the run 
is resumed. | 

7—The commutator temperatures which were re- 
corded by the men on the track are transferred to the data 
sheet at the time values corresponding with the opposite 
motor’s armature-resistance values. 

8—During the run, and especially for a period of time 
preceding a stop for winding-temperature measurements, 
readings are taken and recorded in the log of air tem- 
perature on the roof, road bed and at traction-motor 
blower intake. Readings are also made periodically of 
motor frame, air out and bearing temperatures. The 
chart recording meters are inspected to see if they are 
inking and calibration is checked with readings on the 
indicating meters. At the head end of the locomotive, 
windshield temperature, speed, location on the railroad, 
and controller-notch position are recorded with respect to 
time so that it may be related with the readings in the 
test log. 

For the purpose of obtaining these readings, the test 
crew is reassigned to secondary duties so as to have a 
division of labor but insuring coordination of all data at 
one point. The train consist in tons and number of cars 
for each test run should be recorded with the train iden- 
tification and direction of travel. 


Determination of Operating Temperature 


The resistance value can be read off directly as tem- 
perature from the resistance-temperature curve and, by 
subtracting the motor blower air-in temperature, the rise 
of the winding is obtained, corresponding with the time 
of measurement. These values of rise are plotted with 
respect to time and a smooth exponential curve is drawn 
through related points to zero time and the intercept 
with the temperature axis is the most probable tempera- 
ture rise of the corresponding winding at the instant of 
power removal (Fig. 5). The importance of getting the 
first readings as soon as possible after power off becomes 
evident, for it minimizes the extent of extrapolation of 
the curve. 

The cooling-cusve technique is also applied to the hand 
pyrometer commutator temperature readings to arrive at 
the probable rise just before power off. 

Occasionally, circumstances will prevent immediate 
measurement of armature resistance and a prolonged cool- 
ing period will result before the first reading is obtained. 
The extrapolation of these delayed data to zero time is 
aided by the use of average armature cooling curves (Fig. 
6). These curves are prepared from factory test data on 
the same type of motor for several different conditions of 
power input, and are expressed in terms of per cent tem- 
perature rise with respect to time. Generally, heavy loads 
of short duration have steeper cooling-curve shapes than 
continuous runs. This is caused by the steep tempera- 
ture gradient between the copper and the iron core which 
lags behind during the short heating-up period, whereas 
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Rise -Degrees Centigrade 


Temp. 
135.0 
895 
80.0 
Commutator 110.0 


Arm. 
С.Р. 
Ехс. 


Time-Minutes 


Fig. 5—Typical cooling curves—Total train weight, 1,224 tons 113 
cars plus locomotive), rms current, 449 amp. for 67 min. or total 
distance of 81 miles f 


during a continuous run their temperature becomes more 
nearly equalized. І 

The proper cooling shape is selected by evaluating the 
power input for the period preceding the shut down in 
service and identifying it with a corresponding curve 
shape, or by interpolating between the two curves coming 
closest. From this curve is read, for the elapsed cooling 
time at which the first serviee reading was taken, the 
percentage value of the actual measured temperature rise. 
from which is prorated the 100 per cent value at zero 
time. 

The rms (root-mean-square) current value is obtained 
from the chart made by the recording ammeter by divid- 
ing the graph into intervals of time, and the average cur 
rent value for each interval is squared and multiplied by 
that time interval. The sum of these products is divided 
by the total time to get the average current squared for 
the run. The square root of this value is the rms current 
value for the test. : . 

It is not always practical to obtain the full desired tram 
tonnage without delaying the test, or during the test run 
it may be desired to check performance with one power 
plant hypothetically broken down. These situations can 
be approximated by purposely reducing the locomotive 
power by multiples of the number of motors until the 
desired prorated train tons per motor is obtained. — The 
temperature measurements are then made under this ar- 
tificial condition. For example, if two out of eight motors 
are cut out, of a locomotive in an 18-car test train having 
a combined weight of 1,680 tons, the load per motor wil 
be increased from 210 to 280 tons. The heating of the 
motors would then be equivalent to that of a 24-car train 
of 2,240 tons total weight. 
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6 7 8 9 10 T 12 


Time - Minutes 


Amperes per min. 
A— 650 1,300 Continuous 
B— 675 778 Continuous 
C—1.000 450 30 min. 
D—1,130 374 13 min. 


Fig. 6—Average armature-cooling curves obtained from 
heat-run data 


The method, procedure, and equipment are also ap- 
plicable to measurements of generator temperature which 
can be made in a multiple-unit locomotive by shutting 
down the one power plant for a few minutes to obtain 
measurements without the necessity of stopping the train. 

The recording-chart instrument with calibrated meters 
affords data on engine horsepower output by reference 
to a generator characteristic for the generator efficiency 
values over the operating range from which the horse- 
power input to the generator can be calculated. 

Temperature of locomotive electrical apparatus is more 
than a question for academic consideration; it is an 
active economic factor, never at rest and continually 
exerting its influence with time on the life of the equip- 
ment. The penalties of rash application or abusive opera- 
tion are inescapable. 

The effect of elevated temperatures on organic insula- 
tion materials follows the approximate rule of half the 
life for each 8-12 deg. C. increase in temperature.* The 
indisputable and direct approach to correct utilization or 
application of motive power is with a full knowledge of 
electrical apparatus temperature. The testing facilities 
and method outlined provide these necessary data for rail- 
road operating and motive-power departments, as well as 
engineering information of application and design value. 
It is a means whereby a railroad can take the measure 
of its tough spots and the engineer correct his shots. 


Raji POR No. 1A, September, 1941, “Report on General Principles for 


ping of Electrical Apparatus for Short-time, Intermittent, or Varying 
uty. 


Year of Train Telephone Tests 
(Continued from page 311) 
_ The problem of power for cabooses has proved to be an 


Interesting one, and there are two schools of thought on 
the subject. One favors the axle-driven generator type, 


similar to that used on passenger cars, except on a · 


smaller scale. The other believes the internal combus- 
tion engine-driven generator to be the better of the two 
types of power. We are studying both kinds of power 
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from the standpoint of initial cost, maintenance cost, out- 
of-service time, dependability, and amortization time. 
For the benefit of those who are skeptical of the engine- 
driven power, we can certainly commit ourselves to the 
extent that performance is very satisfactory and rela- 
tively trouble-free. We have operated one unit for 
more than 500 hours with one spark plug failure being 
the only trouble encountered. Inasmuch as the engine is 
a two-cylinder horizontally opposed type, the remaining 
cylinder continued to operate the generator for five 
hours until a terminal was reached, and no power failure 
resulted. | Communication was maintained with no 
apparent loss of power. 

Studies also are well under way on the Rio Grande 


Type of two half-wave, in-phase antennae used for the 
Galvin-Motorola tests 


for train-to-station communication by radio. It is planned 
to operate from fixed stations with an antenna in the 
most advantageous point as practical, with remote con- 
trol, if necessary, to the operations office. In open coun- 
try this should be relatively simple. In the mountainous 
area, it is anticipated we will probably find that numerous 
relay stations will be required to carry the communique 
the required distance from trains to the station. 
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On April 17, we conducted a test of train-to-station two- 
way radio telephone equipment, operating between a sta- 
tion in the Rio Grande building in Denver, and a freight 
train. Conversation was satisfactory not only while 
the train was in the yard at Denver but also while the 
train proceeded for a distance of approximately 30 miles 
into the mountains west of Denver on the way to Salt 
Lake City. 


Fluorescent 
Office Lighting 


The Jersey Central Accounting Office shown in the 
illustration affords good fluorescent lighting accomplished 
by means of individual fixtures. The office which is 
about 1,000 ft. long and 50 ft. wide, a year ago con- 
sisted of a number of small offices with ceiling height 
partitions on either side of a central corridor, lighted 
with a miscellaneous assortment of 200-watt incandes- 
cent fixtures. At that time, the partitions were removed 
and the new lighting system installed. A second office 
in the same building which is about 300 ft. shorter than 
the one shown, is similarly lighted. 

The fixtures are Mitchell Manufacturing Company. 
U. R. C. units, consisting of metal frames and corrugated 
glass panels, each containing four 40-watt 3,500- deg. F, 
white, fluorescent lamps with two-lamp auxiliaries. Each 
unit has a fixture switch operated by a pendant cord. 
The lighting units are four feet long and 18 inches 
wide. They are placed on 14 ft. centers longitudinally 
and 10 ft. centers laterally, making the distance from 
edge to edge between fixtures approximately 10 ft. The 
mounting height is 9 ft. from the floor to the bottom of 
the fixture. 
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Fluorescent-lighted office of the Jersey Central located in Jersey City, N. J. 


(Turn to next left-hand page) 


A close-up of one of the fixtures used in the office, 
other illustration 


Ceilings are finished a flat white and the side 
flat light green, with darker green trim. Lighting й 
sity on a horizontal plane, 30 in. above the floor, 4 
stalled was 30 foot-candles with almost no measu 
variation. 

There are four units on each circuit and the mini 
wire size is No. 12. Distribution of individual cii 
is made from Bulldog deadfront safety panels, wi 
single Buss Fustat in each circuit. These fix the si 
fuses which can be applied. In this case, 15-amp. 
are used on each four-fixture circuit. There are ай 
of 225 units in the two offices which are located re 
tively on the second and third floor of the Ex 
building. 


№, 1945 


AMCC membership gives you | 


an assurance like that 


of a famous trademark 


NIS you learn that a wheel manufacturer is a member of 
the Association of Manufacturers of Chilled Car Wheels, 
you can feel the kind of assurance that a famous trademark gives 
you when you make an important purchase. 

Here is why. To retain good Association standing, every mem- 
ber manufacturer must adhere to a specific and carefully worked 
out code of wheel manufacturing practice. Chill block tests, 
chemical analyses, processing temperature checks, drop tests, 
thermal tests, rotundity tests and hardness tests — all these pre- 
cautions are not mere recommendations but required conditions 
of membership. 

These high metallurgical and manufacturing standards are 
designed to protect quality, to protect the purchaser of quality, 
to help our railroads in continuing their outstanding wartime 
achievements. | 


230 PARK AVENUE, NEW YORK 17, N. Y, + 445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL, 


Orgenized To Achieve: Uniform Specifications — Uniform inspection — Uniform Product 
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— NEW DEVICES — — 


Air Filter Cleaner 


A process for the chemical cleaning of all 
types of air filters, including air condition- 
ing and engine filters has been developed 
in the laboratories of Turco Products, Inc., 
of 6135 South Central Avenue, Los Angeles 
1, Calif. The process eliminates the neces- 
sity of using distillate or other materials 
which may leave an offensive odor or are a 
fire hazard. It also shortens the time re- 
quired for the complete operation. The pro- 
cedure is to immerse a filter for six minutes 
in a tank of cold Turco Aktiv, mixed in the 
proportion of four ounces to a gallon of 


slipped on the jack pinion shaít after re- 
moval of the ratchet case and gear. 


Switch 
Breaker 


A circuit breaker relatively free from the 
effects of extreme high and low tempera- 
tures is announced by Littelfuse Inc., Chi- 
cago. The actual trip temperature of the 
breaker without flow of current is 350 deg. 
F., ambient temperature. The bi-metal 


which responds to temperature is used as 
No ap- 


the finger that pulls the trigger. 


Air filter being removed from cleaning tank 


water. The filter is removed from the 
dipping tank and given a cold water hosing 
to flush away dirt and grease; then dried 
in a stream of compressed air, and dipped 
into the manufacturer’s specified oil. Ac- 
cording to time-studies the entire process 
takes under thirteen minutes. Required 
equipment is simple and no skilled labor is 
necessary. 


Motor Attachments 
For Duff-Norton Jacks 


Manually operated jacks can be converted 
for motor operation by means of Duff- 
Norton motor attachments, according to the 
Duff-Norton Manufacturing Company, 
Pittsburgh 30, Pa. The attachments are 
made in two types, Duff and Norton. Both 
types are quickly and easily attached, mak- 
ing possible the use of portable shop motors 
of 1%-їп. to 2-in. drill size to power jacks 
for lifting, lowering, pushing or pulling. 
The No. 4085 Duff attachment is designed 
for use with Duff-Norton governor-con- 
trolled jacks, and may be attached or re- 
moved as desired. The No. 4086 is a 
permanent model, and is bolted to the jack. 

The Norton motor attachment, No. 571- 
MA, is, used with Duff-Norton self-lower- 
ing speed-controlled jacks, and is quickly 
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preciable mechanical load is exerted on the 
bi-metal as it trips the breaker. Its high 
time lag adapts it to protection of motors 
and other equipment having high starting 
surge currents. The capacity range is 5 
to 50 amp. at 32 volts a. c. or d. c. It is 
capable of breaking 2,500 amp. on short 
circuit. It meets the requirements of hold- 


AN 3160-5 


CIRCUIT BREA! 
RATING f 


The breaker is affected little by high ambien 
temperatures and is suitable for motors requir: 
ing high starting surge currents | 


ing for one hour at 115 per cent of rat 
current; breaks within the hour on 13 
per cent of rated current; breaks at 2 
per cent of its load between 10 and 1 
seconds. These tests are all at the ambien 
temperature of 77 deg. F. + 1.8 deg. F 


Draft Gear 
Speed Hoist 


The Malabar Machine Company, Los 
Angeles, Calif., is manufacturing a fast 
acting, hydraulically operated hoist to ex 
pedite the removal and installation of агай 
gears, drawbars and yokes in passenger ant 
freight cars. It is also designed to pul 
"frozen" draft gears down from the carriet 
by looping a chain around the draft реа 
and the table of the hoist. For this purpos 
it exerts a pull of three tons. It has a lift 
ing capacity of five tons. 

On the hoist table, which is constantly ir 
a horizontal position, there are movabk 
fingers which can be adapted to hold th 
draft gear, drawbar and yoke The unit i: 
mounted on ball-bearing swivel casters fot 
portability and easy spotting under cars. 


Hydraulic hoist for applying and removing draft gears 


(Turn to next left-hand page) 
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THE VIRGINIAN RAILWAY 


places in service 
a fleet of... 


8 LIMA-BUILT 
2-6-6-6s 


To handle its heavy coal traffic still more efficiently, The Virginian Railway has 
just put into operation eight four-cylinder, six-coupled articulated steam locomo- 
tives. These Lima-built giants are capable of hauling the heaviest freights, over 


mountain grades, at sustained high speeds. 
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“Reconversion Chairmen” for 
Equipment Industry 


Tue War Production Board has an- 
nounced the selection of “reconversion 
chairmen” for some 400 industries as a 
step in its program to facilitate, as far as 
the requirements of the armed services per- 
mit, the change over of industry from mili- 
tary to civilian production during the 
period—termed by the W. P. B. “Period 
One”—between the victory in Europe and 
the victory over Japan. 

In the Transportation division, the “re- 
conversion officer” for which is James M. 
Hennigan, six reconversion chairmen have 
been named. James D. Driscoll has juris- 
diction over the railroad car and specialties 
field; M. K. Tate over locomotives and 
locomotive control equipment; Richard 
Caswell over street cars, buses, and equip- 
ment; F. L. Galbraith over brake actuat- 
ing mechanisms, repair parts and miscel- 
laneous products under the Transportation 
Equipment division; Sally Т. Challis over 
track equipment and maintenance of way 
work equipment; and E. M. Moore over 
signal equipment. 

The chairmen, according to the W. P. B. 
statement, will "advise and consult" with 
their various industries on problems affect- 
ing machine tools, equipment, construction 
and materials for reconversion, and "should 
be consulted on all reconversion problems." 


Third Quarter Allocations 


INDICATIONS of “some future improve- 
ment in the transportation equipment situa- 
tion” are seen by the Office of Defense 
Transportation as a result of the War Pro- 
duction Board’s recent allotment to it of in- 
creased quantities of controlled materials 
for this year’s third quarter. Among other 
things, the O. D. T. statement called atten- 
tion to the fact that construction of new 
passenger cars is now authorized for the 
first time since 1942 although they will not 
be in production until early in 1946. 

The allocation for passenger-train cars 
is 5,000 tons of carbon steel and 5,500 tons 
of alloy steel. According to О. D. T., this 
will produce “250 coaches, head-end cars 
and non-luxury type diners, and starts a 
program of 250 passenger cars quarterly 
beginning the first quarter of 1946." The 
program, the statement adds, "is the result 
of pressure from the O. D. T. for equip- 
ment to carry next winter's heavy passen- 
ger load caused by the Army's announced 
‘redeployment’ program." 

Total third-quarter allocations of carbon 
steel for transportation are 1,339,588 short 
tons, the largest 1945 quarterly allocation 
thus far. It amounts to 87 per cent of the 
1,532,136 tons requested by O. D. T. as 
compared with a second-quarter allotment 
amounting to only 70 per cent of the 
amount requested. The total alloy-steel 
allocation is 128,840 tons as compared with 
the second quarter’s 98,000 tons. “The 
necessary amounts of copper and aluminum 
were allotted to accord with the steel allot- 
ments," O. D. T. said. 
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NEWS 


The rail allocation for steam railroads 
amounts to 495,900 tons, as compared with 
417,000 tons in the second quarter. The 
allotment for track accessories is 244,500 
tons. For locomotives, the 41,500 tons re- 
quested were allocated. This compares with 
a second-quarter allocation of 30,000 tons. 
The previously-reported freight-car allot- 
ment of 220,000 tons is 7,000 tons less than 
the amount requested; but it is expected 


to cover present schedules of about 11,000. 


cars to be built in the fourth quarter. 


Spraragen Becomes Welding 
Research Council Director 
W. SPRARAGEN, executive secretary, has 


been appointed to the newly created position 
of director of the Welding Research Coun- 


W. Spraragen 


cil of the Engineering Foundation. Mr. 
Spraragen has served as executiye sec- 
retary of the Welding Research Council 
since its organization in 1935. 
appointed research assistant to the welding 
research committee of the National Council 
of Defense and the Emergency. Fleet Cor- 
poration in 1918. He was secretary of the 
division of engineering, National Research 
Council from 1920 to 1934 and secretary of 
the American Bureau of Welding from 1921 
to 1936. He served as technical secretary 
of the American Welding Society from 1927 
to 1942 and is editor and business manager 
of the Welding Journal, official publication 
of the society. Mr. Spraragen was editor 
of the first two editions of the Welding 
Handbook published by the American Weld- 
ing Society and is the author or co-author 
of many reviews of literature on practcially 
all phases of welding. 


I. C. C. Orders Power Brakes 
on All Freight Cars 


THE Interstate Commerce Commission, 
in an order by Division 3 in the No. 13528 
proceeding and an accompanying report on 
further hearing by Commissioner Patter- 
son, has formally prescribed specifications 
and requirements for power brakes and 


(Turn to next left-hand page) 
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appliances for operating power-brake sys- 
tems for freight service, and has directed 
the installation of such equipment on all 
cars used in freight service, except cars 
equipped with passenger-car brakes, before 
a date to be set later. The report indicated 
that, "at least until something better is 
developed, the AB brake should be con- | 
sidered as in reasonable and substantial 
conformity with the proposed specifications 
and requirements, and with the law." 

Finding that the record does not afford 
sufficient information for fixing precise 
requirements as to the rate at which suit- 
able equipment must be installed or the 
dates when such installations must be com- 
pleted, the commission has directed each 
railroad to file with it, on or before August 
28, a statement of its best estimate of the 
time when it can complete installation of 
brakes and appliances in conformity with 
the prescribed specifications on its inter- 
change and non-interchange cars. 

Pointing out that the commission has no 
control over owners of private cars, except 
that it may require the railroads not to 
move cars not equipped with approved 
brakes, the report added that “we are oí 
the view that the installation of AB brakes 
on private freight cars used in interchange 
service should proceed coincidentally with 
whatever program is prescribed for the 
installation of such brakes on railroad- 
owned cars." ӯ 

The proposal of the carriers represented 
by the Association of American Railroads 
that cabooses and cars not normally inter- 
changed with other roads should be ex- 
empted from the requirements with respect 
to power brakes, and that the commission's 
order should apply “in the first instance” 
only to revenue cars in interchange service, 
was noted in the report with the following 
comment: “ 

“Since the Safety Appliance Acts are 
designed to promote safety in railroad 
operation, and since good brakes are of 
primary importance as a safety measure, 
we are of the view that eventually every 
car used, whether in interchange service or 
not, should be equipped with the best avail- 
able brakes. We shall not, therefore, per- 
manently exempt any equipment subject to 
the present inquiry from the requirement 
for installation of AB brakes, with one 
exception.” (This exception, namely, cars 
equipped with passenger car brakes, also 
has been proposed by the carriers.) 


1944 Association Proceedings 


Tue 1944 annual proceedings of The 
Railway Fuel and Traveling Engineers’ 
Association are available through the sec- 
retary, T. Duff Smith, 327 South La Salle 
street, Chicago 4. The price is $3 per сору. 

The Car Department Officers’ Associa- 
tion proceedings for 1944 are available 
through the secretary-treasurer, Ё. Н. 
Stremmel, 59 East Van Buren street, Chi- 
cago, at $3 per copy. 
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Orders and Inquiries for Equipment Placed Since the Closing all of our transportation agencies—and 
of the June Issue their millions of workers—on the results 


Fees Oxpxxi. they have accomplished. At the same 
time express my confidence in them for 


ae ii No. оосо. бот a rn = аса 8 1 

oston MINE? ACES DeL 4,000-hp. Diescl-elec. .......... ectro-Motive h re rt that lies ahead.” А 
Denver & Rio Grande Western.... 3 5,400-hp. Dieselelec. frt. ..... Electro-Motive ле greater elort that. Bes cad For 
Southern: E 6 5.400-һр. Diesel-elec. frt. ......Electro-Motive his own part, the О. D. T. director fol- 


AS Electro-Motive lowed through from the President's appeal 
with a June 9 statement setting up a six- 


point voluntary travel curtailment pro- 


Diesel-elec. sw. 


14 1,000-hp. 
1 6,000-hp. Diesel-elec. pass. ...... Electro-Motive 


Chicago & North Western 6,000-hp. Diesel-elec. pass. 


Southern Pacific 


Union Pacific } 


Union Pacific 1 6,000-hp. Diesel-elec. . . Electro-Motive Е 
Chicago & North Western j { 1 4,000-hp. Diesel.elec. . Electro-Motive gram which, the O. D. T. press release 
Union Pacific SS Rass ces 1 4,000-hp. Diesel-elec. г Electro-Motive said, “may avert the need for rationing 
3 2,000-hp. Diesel-elec. uni . Electro-Motive - » 
15 Diesel switchers зөт. Electro Motive at this late stage of the war. 
10 Diesel switchers ............. American co. Co. ; Я 
1 Diesel switcher |... Fairbanks-Morse Colonel Johnson has endorsed a fac 


simile copy of President Truman’s letter 


PassENGER-CAR ORDERS commending the carriers, for the Railway 


Road No. еч" Mis at ies | es era * Mechanical Engineer, signalizing the pub- 
i i К LI oe. Edw. С. " А ^e ‹ . n 
Ade Сыз Dine cogido esar ce = Sash ee Edw. G: Budd lication for "distinguished service"; and 


1Two for the Maine Central. 


3For A. C. L. and connections (Penn. and R. F. & P.) in joint through route from New York 


to Miami. 


3Six for through New York-Miami service and 14 for local operations between Jacksonville, Fla., 


and Miami. 


Note: The Defense Plant Corporation, at the request of the Office of Defense Transportation, has 
authorized the acquisition of additional troop sleepers and kitchen cars at a cost of about $20,000,000. 


This equipment will be used in movin 
from the European theater to the Pacific. 
ernment agency, which will retain title. 
cars will built under this authorization. 


troops in this country during the shift of the armed forces 
It will be operated by the Pullman Company for the gov- 
It is understood that 1,200 troop sleepers and 400 kitchen 


Truman Asks Americans 
Not to Travel 


APPRAISING the transportation job 
ahead as “even bigger" than the “miracle” 
performed by the carriers during the first 
phase of the war, President Truman on 
June 7 called upon the public to "lend 
co-operation in order that the burden may 
be minimized." In response to questions 
he said that he was prepared to establish 
travel rationing if it becomes necessary, 
although he hopes it will not. 

With the statement, the White House 


CANADIAN Locomotive CoMPANY.— 
Ralph Schmidt, assistant chief mechanical 
engineer, has been appointed chief mechan- 
ical engineer of the Canadian Locomotive 
Company to succeed G. Cavin, who has re- 
tired after 33 years’ service with the com- 
pany. 

* 

CRANE Company.—The Crane Company 
has announced the following changes in its 
sales and branch house division: Carter T. 
Pollock, formerly manager of Crane's Chi- 
cago branch, has been appointed manager 
of the central district with headquarters in 
Chicago; and W. A. Burbine, manager of 
the Cleveland, Ohio, branch, has been ap- 
pointed manager of the Chicago branch. 
A. N. Rosborough, manager of the Toledo, 
Ohio, branch, succeeds Mr. Burbine at 
Cleveland; W. D. LaRue, manager of the 
Muncie, Ind., branch, succeeds Mr. Ros- 
borough at Toledo, and R. C. Danielson, 
manager of the plumbing department at the 
Indianapolis branch, succeeds Mr. LaRue 


at Muncie. 
* 


LINCOLN ELECTRIC CoMPANY.—Funda- 
mentals of welding procedure, particularly 
those which have to do with the prevention 
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also made. public the text of a letter the 
President had written to the O. D. T. 
director. The letter stated that the trans- 
portation facilities of the nation "are now 
called upon for the most gigantic task in 
all the history of transportation." It went 
on to point up the job already done, add- 
ing that contemplation of the remaining 
task "would overtax our faith if we had 
not found during the course of this war 
that the impossible had become our daily 
job." 

In closing the President asked Colonel 
Johnson to "extend my congratulations to 


Supply Trade Notes 


and control of shrinkage are effectively 
explained in a 16-mm. sound-color motion 
picture made by Walt Disney Productions 
for the Lincoln Electric Company, Cleve- 
land, Ohio. To permit an easy understand- 
ing of the real cause of distortion, the effect 
of heat on an ordinary steel bar is por- 


trayed showing just what causes the bar 
to expand, contract and warp out of shape. 
The movie then points out how distortion 


(Turn to next left-hand page) 


has transmitted this letter with a personal 
note to the editor. 


Car Building Industry on 
ҮҮ. P. B. “Urgency” Rating 


IN a move “to overcome a lag in freight 
car production that is handicapping the 
nation’s railroads as they face ег 
heaviest war burden," the War Production 
Board has placed the entire freight car- 
building industry, the entire railroad brake- 
shoe manufacturing industry, the entire 
chilled car-wheel manufacturing industry 
and certain malleable-iron and steel foun- 
dries manufacturing components for loco- 
motives and freight cars on the National 
Production Urgency List. 

The W.P.B. announcement explained 
that the action provides plant urgency 
ratings "of the third band or better" for 
112 plants located in 17 states, and will 
"open the way for similar elevation in 
man-power ratings" Generally speaking, 
it added, only "direct military producers" 
have higher ratings. 


can generally be prevented in any product 
or structure by the application of three 
simple rules. 

The villain of the picture who symbolizes 
the cause of all distortion in arc-welding 
is “Mr. Shrink.” This animated character 
causes a great deal of trouble but is 
thwarted at every turn and is even un 
knowingly put to work to overcome dis- 
tortion in several cases. 

The film shows how to reduce the effec- 
tive shrinking force of.a weld, how to make 
shrinking forces work to minimize distor- 
tion, and how to balance shrinkage forces 
with other forces. The film bears the title 
"Prevention and Control of Distortion in 
Arc-Welding.” It has a running time of 
20 minutes and is available on request at no 
charge except for transportation. 

Mr. Shrink is a character who has been 
conceived to illustrate the effect of shrink- 
age forces in arc-welding. 


* 


McConway & TORLEY CORPORATION: 
Rudolph Leppla, formerly mechanical eng 
neer for the Bettendorf Company, has been 
appointed chief engineer of the McConway 
& Torley Corp., of Pittsburgh, Pa. 

neer 
Rallway Mechanical Enact 


Safety 


: CAN NEVER BE FULLY AUTOMATIC! 


Tis engineman must always be on 


the alert to make certain that water glasses and gauge cocks 


`~ 


show adequate water in the boiler. This is a routine oper- 
ating responsibility of the locomotive crew. 
But if, under any conditions, the water becomes low, 


the locomotive equipped with Security Circulators has an 
О" 20-1 


added protection. 


Security Circulators insure a positive flow of water over | 


the center of the crown sheet at all times, besides strength- | 
i 


ening the firebox structure. + 
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PITTSBURGH STEEL Company.—Lt. Col. 
John Kennedy Beeson, who recently com- 
pleted his duties with the United States 
Strategic Air Forces in Europe, has been 
elected executive vice-president of the 


Lt. Col. John K. Beeson 


Pittsburgh Steel Company. Col. Beeson is 
the son of the late Charles E. Beeson, one 
of the original founders of the Pittsburgh 
Steel Company. He was vice-president in 
charge of sales for the company when he 
enlisted in the Air Corps in May, 1942. 
Previously he was assistant general super- 
intendent of the company’s plant operations 
at Monessen and Allenport, Pa. He is a 
graduate of Yale University. 
-% . 

INTERNATIONAL NICKEL Company; Dow 
CHEMICAL COMPANY; CARNEGIE-ILLINOIS 
STEEL ComRPORATION.—On June 5-6, 18 en- 
gineers and editors of technical publica- 
tions were shown corrosion tests at the 
Corrosion Testing Station, Kure Beach, 
М. C. The visitors were guests of the 
International Nickel Company, Inc., the 
Dow Chemical Company, the Ethyl-Dow 
Chemical Company, and the Carnegie-Illi- 
nois Steel Corporation, joint sponsors of 
this testing station, at which products of 
more than 200 companies have been ex- 
posed to atmospheric or sea-water corro- 
sion. 

At this point, on the shore of the Atlan- 
tic Ocean, tests of various metals, alloys 
and coatings have been conducted for pe- 
riods varying from 5 to 10 years. These 
tests include samples exposed to sea air 
and samples completely submerged in sea 
water, traveling at low and high veloc- 
ities. At the present time, approximately 
15,000 specimens are being exposed to 
atmospheric corrosion, while about 2,000 
specimens comprise the submerged tests. 
In the past 10 years, a total of about 4,000 
specimens have been given submersion 
tests. In addition, during the past two 
years, various specimens of treated wood 
have been submerged in sea water to de- 
termine the resistance of different types of 
treatment to marine borers. A total of 
about 5,000 specimens of treated wood 
have been tested to date. 


SNAP-ON Toors  ConPonATION.— The 
Snap-on Tools Corporation, Kenosha, Wis., 
recently celebrated its twenty-fourth anni- 
versary. 
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Ріттѕвұввн STEEL FOUNDRY CORPORA- 
TION.— The Pittsburgh Steel Foundry Cor- 
poration, Glassport, Pa., has acquired a 
controlling interest in the Pittsburgh 
Spring & Steel Co., which will be operated 
under its present corporate name as a 
division of the Pittsburgh Steel Foundry. 
The following officers have been elected 
for the Pittsburgh Spring division: G. D. 
Thompson, president; E. S. Weidle, vice- 
president; M. A. Colville, treasurer; Win- 
throp B. Braun, secretary; and David W. 
Kettering, assistant secretary-treasurer. 

* 

OXWELD RAILROAD SERVICE CoMPANY.— 
Frank C. Hasse has been elected vice- 
president—mechanical department ‘of the 
Oxweld Railroad Service Company, a unit 
of the Union Carbide & Carbon Corp. 
Mr. Hasse began his railroad career in 
1904 with the Atchison, Topeka & Santa 
Fe. Thereafter he was successively a fire- 


Frank C. Hasse 


man on the Chicago, Burlington & Quincy 
and engine foreman and general boiler 
foreman on the Illinois Central System. 
He started as an instructor with the Ox- 
weld Railroad Service Company in 1913, 
and was assigned to the Chicago main office 
in 1916. Mr. Hasse entered the Army as a 
captain in the first World War. He was 
appointed superintendent of construction at 
Camp Normyle, San Antonio, Texas, and 
subsequently was commanding officer of 
that camp. After rejoining the Oxweld 
Company in 1919, he was appointed super- 
intendent of construction and maintenance, 
and, in 1927, general manager. 


Army-Navy *E" Awards 


American Steel & Wire Co., Cuyahoga, 
N. Y. May 22. 
Babcock & Wilcox Co., 
Ohio. Fifth renewal. 
Broderick & Bascom Rope Co., St. 
Louis, Mo. Sixth citation. 

Dayton Rubber Manufacturing Com- 
pany, Waynesville, N. C. 

Maxim Silencer Company, Hartford, 
Conn. Fourth star. 

Monroe Auto Equipment Company, 
Monroe, Mich. Fifth award. 

National Battery Company, Gould in- 
dustrial division, Depew, N. Y. Third 
Star. 


Barberton, 


(Turn to second left-hand page) 


Batpwin Locomotive Worxs.—VW. F. 
Boyle has been appointed assistant to the 
vice-president to direct the Pacific Coast 
district office of the Baldwin Locomotive 
Works and the Pelton Water Wheel Com- 
pany, wholly owned subsidiary. Mr. Boyle 
will temporarily assume the duties at the 
San Francisco, Calif, headquarters for- 
merly performed by F. R. Kohnstamm, who 
has been relieved due to illness. C. C. 
Crawford will continue as acting general 
manager of Pelton and in addition will be 
responsible for all industrial sales and 
service in the Pacific Coast district. C. D. 
Allen continues in charge of railroad sales 
and service at San Francisco. Mr. Boyle 
served in various executive engineering ca- 
pacities with the Westinghouse Electric 
& Manufacturing Co. following his gradua- 
tion from the Pratt Institute in 1927. Most 
recently he was sales manager of the avia- 
tion turbine division of Westinghouse. 

Frank K. Metzger, vice-president in 
charge of sales of the Baldwin Locomotive 
Works, has resigned effective June 30. 

* 


AIREON MANUFACTURING CORPORATION. 
—Ralph R. Gunderson has been appointed 
sales manager of the brake division of the 
Aireon Manufacturing Corporation with 
headquarters in uod 


AMERICAN Can AND FOUNDRY COMPANY. 
—Victor R. Willoughby, vice-president of 
the American Car and Foundry Company, 
formerly in charge of engineering and since 
December, 1943, director of research and 
development, has retired after almost fifty 
years of association with the company. Mr. 


Victor R. Willoughby 


Willoughby is a graduate of Michigan 
University where he received a degree 1 
mechanical engineering in 1896. He began 
his career with the Michigan Peninsular 
Car Company. When that company Wa 
taken over by the American Car an 
Foundry Company at the time of its incor- 
poration in 1899, he was appointed assistant 
mechanical engineer. He served as engine 
at various plants of the company and later 
in New York, where he subsequently be- 
came general mechanical engineer. He was 
elected vice-president in charge of engineer 
ing in February, 1938. During the wa" 
Mr. Willoughby served as assistant chair- 
man and chief civilian officer of the integra 
tion committee on the light, tank. 
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IT'S A GREAT NEW DAY FOR RAILROADING 
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IT'S A GREAT NEW DAY FOR RAILROADING 


After the war, industries 
will favor railroads 

able to deliver 

faster, on-time, 


dependable freight service. 


That is one reason that 
General Motors Diesel 
freight locomotives are 


a “must” on many lists. 


ON TO FINAL VICTORY * BUY MORE WAR BONDS 


GENERAL STEEL CASTINGS CORPORATION. 
—E. G. Hallquist, special representative in 
the Chicago district sales office of the 
General Steel Castings Corporation, - has 
been transferred to” the company’s Granite 
City, Ill, plant as assistant vice-president. 

e z 

COPPERWELD STEEL Company.—Fred 
Brown, New England sales engineer for 
the Copperweld Steel Company, has been 
transferred to the home office at Glassport, 
Pa., as staff engineer in the general sales 
department. H. M. MacDougal, who has 
been in the sales engineering department 
at Glassport, succeeds Mr. Brown in the 
New England territory. 

* 


TIMKEN ROLLER BEARING COMPANY.— 
O. J. Horger, formerly in charge of rail- 
way engineering and research, has been 
appointed chief engineer of the railway 
division of the Timken Roller Bearing 
Company. C. L. Eastburg, who is in active 
charge of the design of bearings and parts 
as applied to locomotives, has been ap- 


о. J. Horger 


pointed assistant chief engineer of the rail- 
way division and P. C. Paterson, who has 
been active in the inspection and procure- 


P. C. Paterson 


ment of material and in equipment applica- 
tions, has been appointed service- manager 
of the railway division. 

O. J. Horger is a. graduate of the Car- 
negie Institute of Technology, with a 
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Bachelor of Science degree, and of Michi- 
gan University with a Doctor of Science 
Degree. While at Michigan University he 


C. L. Eastburg 


instituted and was in charge of the fatigue 
testing of locomotive and car axles, a part 
of a program of general research. He 
joined the Timken Company in 1924. He 
is the author of many technical articles and 
is a member of the American Society of 
Mechanical Engineering, the American 
Society for Metals, the American Society 
for Testing Materials, the Society for Ex- 
perimental and Stress Analysis and the 
British Locomotive Institute. 

C. L. Eastburg attended Illinois Univer- 
sity and joined the Timken Company in 
1927. P. C. Peterson attended the Carne- 
gie Institute of Technology. He is a mem- 
ber of the American е for Metals. 


CLARK EQUIPMENT CoMPaANY.—George 
Spatta, executive vice-president, has. been 
elected president of the Clark Equiprnent 
Company; Buchanan, Mich., to succeed the 
late Albert S. Bonner. John G. Mack has 
been elected a vice-president and director 
of the company. Mr. Spatta was formerly in 
the employ of the General Electric Com- 
pany. He joined the Clark organization 
in 1927, serving successively as development 
engineer, chief engineer, general manager, 
and executive vice-president. 


WESTINGHOUSE AIR BRAKE COMPANY ; 
UNION SWITCH & SIGNAL Company.—Al- 
bert N. Williams, president of the Western 
Union Telegraph Company, has been 
elected a director of the Westinghouse Air 
Brake Company and of the Union Switch & 
Signal Co. ^ 


Exectro-Morive Division, GENERAL Mo- 
TORS CorporaTion.—Nelson С. Dezendorj 
has been appointed a director of sales of 
the Electro-Motive Division of the General 
Motors Corp. with headquarters at La- 
Grance, Ill. This is a new position. O. F. 
Brookmeyer will continue in the position of 
sales manager, until his impending retire- 
ment under a General Motors pension plan. 

Nelson C. Dezendorf was born at Port- 
land, Ore., on April 23, 1898. He received 
his higher education at the University of 
Oregon and the University of California. 
He served in the armed forces during 
World War I and in 1920 entered the em- 


ploy of the European Pacific Steamship 
Co., where he was engaged in making sur- 
veys of West Coast and European port 
activities. In 1922 Mr. Dezendorí went 
with the General Motors Acceptance Corp, 
at Portland, and five years later was ap- 
pointed manager of the Seattle, Wash, 
office of that organization. Some time later 
he was transferred to the business develop- 
ment department at New York, becoming 
manager of that department in 1929. In 
1931 he was elected a vice-president of 
С. M. A. C., and in the following year 
was given a special assignment in the sales 
section of General Motors at Detroit, Mich. 
On January 1, 1941, Mr. Dezendorf became 
a director and a member of the executive 
committee of G. M. A. C. He relinquished 
these positions later in 1941 to become gen- 
eral assistant to the  vice-president in 


Nelson C. Dezendorf 


charge of distribution of General Motors. 
When R. H. Grant, the then vice-president) 
in charge of disttribution, retired in Janu- 
ary, 1944, Mr. Dezendorf became director 
of the distribution staff. 
+ 

UNION ASBESTOS & RUBBER Со.—Јоћн 5. 
Lundvall has been appointed manager of the 
equipment specialties division in charge of 


John S. Lundvall 


sales and engineering of the Union Asbestos 
& Rubber Co. to succeed George A. Hull, 
who has been transferred to Los Angeles, 
Calif. Mr. Lundvall joined the company 1? 
1925 as a-mechanical ‘engineer. 
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AMERICAN LOCOMOTIVE CoMPANY.—The 
American Locomotive Company and Union 
College have entered into a contract tinder 
which the American Locomotive Company 
will enlarge the physics laboratories of the 
college in exchange for the use of certain 
laboratory and other facilities and for help 
on specific technical problems by members 
of the Union College science faculty. The 
company has agreed to provide the college 
with ten or twelve new physics laboratories 
and to supervise their building under the 
present physics building on the campus. 
Construction is to be completed within a 
year. The college for a period of five years 
after completion of the laboratories is to 
designate one of the laboratories for use by 
the company and is to equip and maintain 
it. In addition the college is to make avail- 
able to the company during the five-year 
period faculty and research personnel for 
work with the company in its laboratory 
and for at least four meetings a year dur- 
ing which the college and company repre- 
sentatives will make shop inspection trips 
and discuss any company problems sub- 
mitted to them. 


* 


BETTENDORF Company.—Herman Man- 
gelsdorf, until recently in the mechanical 
engineering department of the Chicago, 
Rock Island & Pacific at Silvis, Ill., has 
been appointed to the engineering staff of 
the Railway division of the Bettendorf 
Company, where he will be assigned to 
railway specialty designing. Mr. Mangels- 
dorf has been employed since 1922 chiefly 


General 


J. E. Goopw1n, assistant chief mechanical 
officer of the Chicago & North Western 
and the Chicago, St. Paul, Minneapolis and 
Omaha, has been appointed chief mechani- 


J. E. Goodwin 


cal officer. Mr. Goodwin entered railway 
service as machinist apprentice in the em- 
ploy of the Atchison, Topeka & Santa Fe 
in 1918, and after completion of his appren- 


AA Vet Mechanical Engineer 


in the engineering departments of the Union 
Pacific at Omaha, Neb., and of the Rock 
Island at Silvis, where he had to do with 
car and locomotive design. 


* 


ELECTRIÇ SERVICE MANUFACTURING Сом- 
pANY.—A. H. Englund, president and treas- 
urer of the Electric Service Manufactur- 
ing Company, Philadelphia, Pa., has been 
elected chairman of the board and treas- 
urer. Н. С. Lewis, vice-president and gen- 
eral manager, has been elected president 
and general manager. Russell Kreinberg 
has been appointed vice-president and as- 
sistant general manager, and /. W. Schmidt, 
western manager, has been appointed a 
vice-president with headquarters as herc- 
tofore in Chicago. 


* 


OLIVER Iron & STEEL CORPORATION.— 
Edward M. Welty, assistant general man- 
ager of sales, has been appointed general 
manager of sales of the industrial fasteners 
division of the Oliver Iron & Steel Cor- 
poration to succeed James G. Graham. 


* 


NATIONAL Battery Company.—Richard 
H. Rowland, vice-president in charge of 
the National Battery Company’s Gould 
industrial division, Depew, N. Y., has been 
appointed to the added responsibility of 
general sales manager to succeed John C. 
Sykora, vice-president in charge of sales, 
who has resigned. Mr. Rowland is a 
graduate of Michigan University. He was 
vice-president of the St. Paul Engineering 


Personal Mention 


ticeship, entered college to study engineer- 
ing at Lake Forest College and the Uni- 
versity of Chicago. He re-entered railway 
service in 1926 as a machinist on the Mis- 
souri Pacific at Hoisington, Kan., and a 
year later was promoted to enginehouse 
foreman. In 1929 he became erecting fore- 
man of the back shop at North Little 
Rock, Ark.; in 1932, schedule supervisor, 
and later production engineer. In 1935, he 
was appointed general foreman at North 
Rock shops and in 1939 acting shop super- 
intendent. On January 28, 1941, he was 
appointed master mechanic of the Palestine 
and San Antonio divisions of the Inter- 
national-Great Northern, with headquarters 
at San Antonio, Tex.; on January 1, 1942, 
mechanical superintendent of the Missouri 
Pacific Lines with headquarters at St. 
Louis, Mo., and on October 1, 1943, assistant 
mechanical officer of the C. & N. W. and 
the С. St. Р. М. & O., with headquarters 
at Chicago. Mr. Goodwin is president of 
the Locomotive Maintenance Officers’ Asso- 
ciation, and a member of the board of direc- 
tors of the Western Railway Club. 


Horace M. WARDEN, chief mechanical 
officer of the Missouri-Kansas-Texas at 
Dallas, Tex., has been appointed vice- 
president and general manager, with head- 
quarters at Dallas. Mr. Warden entered 


(Turn to third left-hand page) 


& Manufacturing Company prior to his 
recent connection with National Battery. 


Obituary 


W. T. BnassiL, vice-president and gen- 
eral manager of the Adams & Westlake 
Co., with headquarters at Elkhart, Ind., 
died in a Chicago hospital on June 3. 

* 


Byers W. KaprL, consulting engineer 
for the Symington-Gould Corporation since 
1920 with headquarters in Baltimore, Md., 
died May 28. Mr. Kadel was employed as 
draftsman and car designer for the Norfolk 
& Western from 1909 to 1918 and served 
as assistant engineer with the United States 
Railroad Administration from 1918 to 1920. 

* 

Leroy S. WRIGHT, who retired a few 
years ago from the railway sales depart- 
ment of the National Malleable & Steel 
Castings Company, died at Winfield, near 
Chicago, on May 15. Mr. Wright entered 
the employ of the National Malleable & 
Steel Castings Company at Sharon, Pa., 
October 1, 1900, and in 1907 was transferred 
to the railway sales department at Chicago. 
Mr. Wright was active over many years 
in the Railway Supply Manufacturers’ 
Association, which sponsored the exhibits 
at the Atlantic City, №, J., conventions of 
the Mechanical and Purchases and Stores 
Divisions of the Association of American 
Railroads. He served on various committees 
of the Supply Association; became a mem- 
ber of the Executive Committee in 1920; 
was elected vice-president in 1922, and 
served as president 1924-1926. 


railway service in 1914 as a machinist in 
the employ of the M-K-T. After subse- 
quent promotions he became superintendent 
of the reclamation plant at Parsons, Kan., 
in 1916. In January, 1924, he was appointed 
superintendent of shops at Bellmead, Waco, 
Tex.; in February, 1924, superintendent of 
the locomotive department of shops at 
Parsons; in August, 1925, mechanical 
superintendent at Parsons, and in October, 
1927, chief mechanical officer. 


Horace M. Warden 
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Let's get donn 0 E 


on train communication 


Dependable voice communication 


“Union” I.T.C. (Inductive Train Com- 
munication) system provides dependable, 
practicable two-way voice communication 
between vehicles of a train, between trains, 
and between trains and wayside points. 


It is a train communication system de- 
signed exclusively for railroad use, by 
men who know railroad needs, and proved 
through years of regular railroad service. 


шшш ROAD INSTALLATION 
Q YARD INSTALLATION 
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Proved in regular railroad service 


When you're considering train communication systems, keep this fact in mind— 
“Union” I.T.C. is the only system that has been thoroughly proved through years of 
regular railroad use in yards and in road service. 


Here's the record: 


Bessemer & Lake Erie R.R. Co Road (Albion, Pa. to Pittsburgh) 
Cleveland, Cincinnati, Chicago & St. Louis Ry.. Yard (Sharonville, Ohio) 
Chicago, Burlington & Quincy R.R. Co Yard (Two Yards—Galesburg, Ill.) 
Chicago, Burlington & Quincy R.R. Co. Yard (Lincoln, Neb.) 

Great Northern Ry. Co Yard (Allouez, Wis.) 


- — Louisville & Nashville R.R. Co Yard (DeCoursey, Ky.) 


Norfolk & Western Ry. Co..:................Yard (Roanoke, Va.) 
The Pennsylvania В.В....................... Yard (Two Yards—Altoona, Pa.) 

` The Pennsylvania R.R.. .... Yard (Columbus, Ohio) 

The Pennsylvania R.R.. ....Yard (Two Yards—Harrisburg, Pa.) 

The Pennsylvania R.R. Yard (Indianapolis, Ind.) 

The Pennsylvania O ences: Yard (Pitcairn, Pa.) 

„Тһе Pennsylvania К.К. Yard (Strip District—Pittsburgh, Ра.) 

"The Pennsylvania R.R....................... Road (Pittsburgh, Pa. to Harrisburg 
Under Construction) 

The Pennsylvania К.Б....................... Road (Trenton, N.J. to Phillipsburg) 

Terminal R.R. Association of St. Louis Yard (East St. Louis, Ill.) 


Proved in regular service—proof that for dependable train communi- 
cation, “Union” I.T.C. is the answer. 
Full information will be furnished without obligation by our 


nearest district office. 


пон SWITCH & SIGNAL COMPANY 


SWISSVALE, PA. 


, NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO 
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T. F. Powers, whose promotion to assist- 
ant to the vice-president of the Chicago & 
North Western, with headquarters at Chi- 
cago, as announced in the June issue, was 
born at Winona, Minn., on October 2, 1882. 
He entered railway service on May 1, 1899, 
as a water boy in the bridge and building 
department of the North Western at 
Winona. Two years later he became an 
apprentice in the locomotive shops at 
Winona and in 1906 completed his training 
as a mechanic. In 1907 Mr. Powers be- 
came a mechanic in the employ of the 
Duluth, South Shore & Atlantic at Mar- 
quette, Mich., and in July, 1908, returned 


T. F. Powers 


to the North Western. He was promoted 
to the position of foreman at Chadron, Neb., 
one year later. In 1926 he became assistant 
superintendent of motive power and ma- 
chinery, Northern district; in December, 
1941, superintendent of motive power, 
Northern district, with headquarters at 
Chicago, and in 1943 chief mechanical 
officer. 


COLUMBUS R. Rusu, whose promotion 
to mechanical superintendent of the Mis- 
souri Pacific, with headquarters at St. 
Louis, Mo., was reported in the May issue, 
was born at Cameron, Tex., on September 
17, 1901, and attended the Arkansas State 
Teachers College. He entered the service 
of the Missouri Pacific in February, 1923, 
as a machinist apprentice and four years 
later became a machinist, serving at various 
points. In 1930 Mr. Rush was appointed 


Columbus R. Rush 
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enginehouse foreman; in 1941, general en- 
ginehouse and shops foreman at St. Louis; 
in August, 1944, assistant master mechanic, 
with headquarters at DeQuincy, La., and 
in January, 1945, master mechanic, at 
Kingsville, Tex. 


C. L. WiLsoN, superintendent of motive 
power of the Elgin, Joliet & Eastern, re- 
tired on May 14. 


J. L. Carver, mechanical engineer of the 


Illinois Central at Chicago, has been 
appointed research engineer, with head- 
quarters at Chicago. Ы 


Е. P. Tuetsen, chief clerk, mechanical 
department of the Chicago & North West- 
ern, with headquarters at Chicago, has been 
appointed assistant to the chief mechani- 
cal officer. 


Р. O. CHRISTY, general superintendent of 
equipment of the Illinois Central at Chi- 
cago, has been granted a leave of absence 
because of illness. 


F. S. ROBBINS, general superintendent 
motive power of the Atlantic Coast Line 
at Wilmington, N. C. has resigned on 
furlough until the end of this year, when, 
at the age of 65, he will retire under the 
provisions of the Railroad Retirement Act. 


H. E. May, shop engineer of the Illinois 
Central at Chicago, has been appointed 
superintendent of equipment, with head- 
quarters at Chicago. 


S. O. RENTSCHLER has been appointed 
superintendent of motive power of the 
Elgin, Joliet & Eastern, with headquarters 
at Joliet, Ill. 


HaroLD FonsvrH FINNEMORE, whose 
appointment as chief electrical engineer of 
the Canadian National was announced in 


Harold Forsyth Finnemore 


the June issue, was born at Chicago on 
March 18, 1893, and received his B. S. 
degree in electrical engineering from 
Queen's University in 1917. He entered 
railroading the following year as a drafts- 
man in the employ of the Canadian Gov- 
ernment Railways. In September, 1922, he 
was appointed assistant engineer of the 
Canadian National; in 1923, assistant elec- 
trical engineer, with headquarters at Mont- 
real; in July, 1938, electrical engineer at 
Montreal, and in December, 1943, assistant 
chief electrical engineer. 


W. R. Harrison, mechanical superintend- 
ent of the Southern district of the Atchison, 
Topeka & Santa Fe at Amarillo, Tex., is on 
a leave of absence because of illness. 


RAMSEY Gray GAGE, whose retirement 
as chief electrical engineer of the Canadian 
National at Montreal, Que., was announced 
‘in the June issue, was born at Kingston, 


Ramsay Gray Gage 


Ont., on July 14, 1879. He is a graduate 
of Queen’s University at Kingston where 


he received his B. S. degree in electrical | 


engineering in 1905. He served with the 
Cataract Power Company at Hamilton 
Ont., and the Westinghouse Manufacturing 
Company at Pittsburgh, Pa., successively 
until 1907, when he entered the service of 
the Chicago & Eastern Illinois as super- 
visor of electric signaling. He served as 
chief engineer of the General Railway 
Signaling Company at Lachine, Que., from 
1910 to 1914, when he joined the Canadian 
Government Railways (now the Canadian 
National) as signal and electrical engineer 
at Moncton, N. B. In 1922 he was ap- 
pointed electrical engineer for the system 
with headquarters at Montreal and in 1926 
became chief electrical engineer. In De- 
cember, 1939, his jurisdiction was extended 
to include the duties of signal engineer. 


FnEDERIC WARD Вотт, assistant engineer, 
office. of the equipment electrical engineer, 
of the New York Central System at New 
- York, has retired after 40 years of service. 
Mr. Butt, who is 68 years old, entered the 


Frederic Ward Butt 
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ervice of the New York Central in 1905 
s assistant engineer, equipment engineer- 
ig department. He aided in the electrifi- 
ation of the railroad and also designed 
any locomotives. His work was partly 
esponsible for the development of electric 
rains to replace steam trains on the Grand 
'entral Terminal rails from the Terminal 
› White Plains, ЇЧ. Y., and Harmon; Mr. 
lutt also worked on the design, construc- 
on, inspecting and testing of the electric 
witiple unit suburban cars, the first steel 
assenger cars on the line which were the 
1 dels for the present commuter trains. 
imong Mr. Butt's other designs were elec- 
ric and Diesel-electric locomotives, elec- 
tic lighting equipment on the trains and 
lectric lighting and train-stop equipment 
or locomotives. 


G. J. LEHNERER, lead draftsman of the 
linois Central at Paducah, Ky., has been 
ppointed mechanical engineer with head- 
juarters at Chicago. 


James B. DIvEN, superintendent of mo- 
ive power of the Eastern Ohio division of 
he Pennsylvania at Pittsburgh, Pa., has 
ken appointed assistant to the general su- 
erintendent of the Eastern division. 


Atonzo G. TRUMBULL, whose appoint- 
uent as general mechanical engineer oí the 
Љеѕареаке & Ohio, the New York, Chi- 
ago & St. Louis, and the Pere Marquette 


Alonzo G. Trumbull 


at Cleveland, Ohio, was announced in the 
June issue, was born at Hornell, N. Y., and 
eived his М. E. degree from Cornell 
niversity in 1899. He entered railroading 
1902 as engineer of tests of the Erie and 
following year became mechanical engi- 

t. After serving as assistant mechanical 
fuperintendent at Meadville, Pa., from 1905 
lo 1907, he transferred to the Ohio division, 
ling appointed mechanical superintendent 


shortly thereafter. In 1912 he transferred. 


|o the Erie division; in 1914 was appointed 
assistant to the general mechanical super- 
ntendent ; in 1919, assistant general me- 
chanical superintendent; in 1920, mechani- 
cal superintendent of the Ohio region, and 
|" 1922, chief mechanical engineer of the 
Erie, In 1929 Mr. Trumbull was appointed 
thief mechanical engineer of the Advisory 
*chanical Committee for the Erie, the 
esapeake & Ohio, the New York, Chi- 
& St. Louis, and the Pere Marquette, 


LY» Mechanical Engineer 


acting in advisory capacity in matters re- 
lating to the design of new rolling equip- 
ment. In addition to his duties as general 
mechanical engineer of the Chesapeake & 
Ohio, Pere Marquette, and New York, 
Chicago & St. Louis, he will continue as 
chief mechanical engineer of the Advisory 
Committee. 


Lamar EARLE CREVASSE, superintendent 
motive power, of the Macon, Dublin & 
Savannah at Macon, Ga., has retired. Mr. 
Crevasse was born at Cedar Keys, Fla., 
on August 9, 1895, and entered the employ 
of the Atlantic Coast Line as an apprentice 
machinist at High Springs, Fla., in Feb- 
ruary, 1912. He served as machinist at 
High Springs from August, 1917, to De- 
cember, 1917, when he became an in- 
structor in the air service of the U. S. 
Army. He returned to the Atlantic Coast 
Line as machinist at High Springs in 
April, 1919. From September, 1919, to 
July, 1922, he was in the service of the 
Florida East Coast at Miami, Fla. Mr. 
Crevasse joined the Seaboard Air Line as 
machinist at Jacksonville, Fla., in October, 
1922; became enginehouse foreman there 
in January, 1923; general foreman at 
Tampa, Fla., in October, 1924; master me- 
chanic at Palm Beach, Fla. in February, 
1926, and general foreman at Arcadia, Fla., 
in 1928. He was subsequently transferred 
to Tampa and Raleigh, N. C., successively, 
until February 1, 1940, when he was ap- 
pointed superintendent, motive power, oí 
the Macon, Dublin & Savannah. 


A. G. KANN, general master mechanic 
of the Illinois Central at Waterloo, Iowa, 
has been appointed general superintendent 
of equipment, with headquarters at Chicago. 


Car Department 


Oret C. Fartss, who has been appointed 
superintendent, car department, of the Vir- 


In Military Service 


1st Lt. Raymond Tillack, of Company 
B, 756th Railway Shop Battalion, has 
been promoted to the rank of captain, 
according to a recent issue of “The 
Yankee Boomer.” Captain Tillack, be- 
fore entering the service, was an engine- 
house foreman on the Pennsylvania. 


ginian at Princeton, W. Va., as noted in 
the June issue, was born at Goodland, 
Ind., on April 18, 1896. He entered rail- 
roading on March 8, 1916, as an air brake 
repairman in the employ of the Norfolk & 
Western at Kimball, W. Va. After serving 
with the United States armed forces from 
November, 1917, to 1919, he returned to his 
old position at Kimball in August, 1919, and 
was promoted to gang foreman there the 
following March. In June, 1921, he trans- 
ferred to Bluefield, W. Va. A year later 
he became assistant car foreman at Crewe, 
Va.; car foreman at Lynchburg, Va., in 
February, 1924; assistant car foreman at 
Crewe in July 1924, and car foreman at 
Clare, Ohio, on June 1, 1927. He served as 
car foreman at Columbus, Ohio, from 
November 1, 1936, until his appointment as 
superintendent, car department, at Prince- 
ton. 


Shop and Enginehouse 


J. A. WELSCH, master mechanic of the 
Illinois Central at Paducah, Ky., has been 
appointed shop superintendent, with head- 
quarters at Paducah. 


R. R. RovaL, shop superintendent of the. 
Illinois Central at Paducah, Ky., has re- 
tired because of ill health. 


Obituary 


ALBERT JAY CLARKSON, superintendent of 
electric equipment of the New York Cen- 
tral Lines Buffalo and East, with head- 
quarters at Harmon-on-Hudson, N. Y., 
died on June 4 at his home at Yonkers, 
N. Y. Mr. Clarkson, who was born at 
Bloomington, Ill, on August 4, 1893, re- 


A. T. Clarkson 


ceived his B. S. degree from the University 
of Illinois in 1916, and a degree in electrical 
engineering in 1932. He entered the employ 
of the New York Central in 1916, serving 
until 1923 in the electrical engineering de- 
partment as draftsman, inspector and assist- 
ant engineer successively. In 1923 he was 
appointed general inspector in the electric 
equipment department, and in 1928 superin- 
tendent of electric equipment. 


J. L. CANTWELL, master mechanic of the 
Southern at Briston, Va., died on June 4. 
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GIVE YOUR POWER THIS 


EXTRA PROTECTION 


INSIDE AIR PUMPS 
LIKE THIS — 


and on ALL Railroad Equipment 
Correct Lubrication by ` 

Socony-Vacuum Reduces Wear, 
Increases Power Output! 


HIS CUTAWAY of a cross com- 
y Benet steam-driven air com- 
pressor shows you why correct á 
lubrication is vitally important /4 
to assure continuous, full-power - 
performance. 


In both high and low-pressure 


air cylinders oil must keep valves ea "t 


clean, rings free in their grooves, 

to prevent blow-by and power loss. 

It must form strong films to protect fast- 
moving pistons against excessive wear. 


Special Gargoyle railroad lubricants 
meet these exacting requirements. These 
oils were developed and tested in close 
cooperation with builders of this type 
steam locomotive air compressor. Their 
successful performance is typical of scores 
of Gargoyle lubricants proved outstanding 
in railroad operation. 


For extra protection of vital moving 


{ 
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! 


f 


{ 


iN 
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2 


parts of steam. and Diesel locomotiy 
maintenance-of-way and shop equipmi 
call in your Socony-Vacuum Represen 
tive. His skilled engineering coun: 
assure recommendation of the co; 

and greases that will reduce wear an 


consumption, increase equipment lif 


SOCONY-VACUUM OIL COMPANY, INC.—Standard Oil of N. Y. Division « W 


Star Division - Lubrite Division - 
Division . 


Chicago Division . 
Magnolia Petroleum Company - General Petroleum Corporation of 


White Eagle Division . V 
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Here's the story behind our June 2nd advertisement 
in RAILWAY AGE. Back in July 1938 the first 
Unit Truck application was installed on Missouri 
Pacific Auxiliary Water Car M. P. 600120. We 
knew Unit Brake Beams were good for at least half 
a million miles—so we kept our fingers crossed 
and wished M. P. 600120 bon voyage. 


Now—in offices, business cars, clubs, wherever and 
whenever busy “brass hats" talk shop—they're 
talking about Unit. Users of the 29,999 Unit car 
sets now in service feel mighty good about it, 
for old M. P. 600120 has justified both our claims 
for Unit and their faith in us. The others say-- 
"Sounds good, but that's a lot of miles. We'll be- 
lieve it when we see itl" 


140 Cedar Street 


In April 1945 Missouri Pacific notified us—'Unit 
Brake Beams on M. P. 600120 after 605,817 miles 
of service show practically no wear оп brake 
heads and wear-plates." This was it! This was 
the proof of every claim we had ever made for 
Unit! Thats why we felt mighty good when we 
okayed that June 2nd copy. 


Thats why M. P. 600120's original Unit Brake Beams 
now occupy the place of honor in our permanent 
exhibit in New York. Next time you're in town 
drop around and we'll make you welcome. Ac 
tually seeing the evidence of this sensational per 
formance will surely convince you. Meanwhile— 
we're wondering just who is going to buy that 
thirty thousandth Unit Truck. 


UNIT TRUCK CORPORATION 


New York 6, N. Y. 
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FOR GRINDING 
HEAVY WORK LIKE THIS 
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SELF-CONTAINED GRINDING MACHINE 


This precision grinder, a CINCINNATI Plain Self-Contained, 
engaged in grinding a heavy pinion, is especially desirable 
for the large, heavy work common to railroad shops. Notice 
the gap in the table . . . a feature which permits the grind- 
ing of parts having a diameter much larger than the one 
to be ground, such as a locomotive piston rod assembly. 
q Thesturdy construction of the Plain Self-Contained with 
its exclusive FILMATIC Spindle Bearings, assures longer 
life, extreme accuracy, exceptionally high finishes and un- 


CINCINNATI 14" x 120" Plain Self-Contained Grinder. usually low maintenance expense. Catalog G-491-1 contain- 
These machines are available in 14" and 16" swing sizes; 


between-center lengths up to 168". ing complete specifications will be sent on request. For a 


brief description look in Sweet's Catalog File. 
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CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO, U.S.A. 
CENTER TYPE GRINDING MACHINES + CENTERLESS GRINDING MACHINES + CENTERLESS LAPPING MACHINES 
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R. G. Henley, 
Chairman 


accept 


A. C. Browning, 
Secretary 


S sc the annual June meeting of the A. A. R. Mechani- 
al Division could not be held this year, the General 
Committee met at Chicago on June 28 and 29 to transact 
Necessary business and consider various matters asso- 
dated with increased co-operation in the war effort. On 
June 28, the chairmen of 11 standing committees sat in 
with the General Committee and presented their respec- 
tve reports and recommendations bearing on the more 
ficient maintenance and use of locomotive and саг 
fqurpment. 

Present officers of the Division, who will continue to 
function until the next regular annual meeting, include: 
chairman, R. С. Henley, general superintendent of motive 
Power, Norfolk & Western ; vice-chairman, H. W. Jones, 


Railway Mechani 
AUGUST, 1945 cal Engineer 


س 


H. W. Jones, 
Vice-Chairman 


General committee meets to 
transact necessary business, 
reports and assure 
maximum help for war effort 


V. R. Hawthorne, 
Executive Vice-Chairman 


Mechanical Division Has 
Active Year 


W. 1. Cantley, 
Mechanical Engineer 


chief of motive power, Pennsylvania ; executive vice- 
chairman, V. R. Hawthorne ; secretary, A. C. Browning, 
and mechanical engineer, W. I. Cantley. Two new mem- 
bers elected to the General Committee include A. G. 
Kann, general superintendent of equipment, Illinois Cen- 
tral, in place of P. O. Christy, who held the same position 
on the I. C. and recently retired on account of ill health ; 
and J. E. Goodwin, chief mechanical officer,. Chicago & 
North Western, in place of H. H. Urbach, mechanical 
assistant to the executive vice-president, Chicago, Bur- 
lington & Quincy, who resigned from the General Com- 
mittee on account of the pressure of other duties. 

The work and responsibilities of the Mechanical Divi- 
sion have been greatly augmented during the war period, 
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but are of such a character, for the most part, as not to be 
reflected in committee reports which have been curtailed 
and reduced to minimum requirements.’ Among other 
activities relating to matters of national defense not 
covered in published reports, mention may be made of the 
work of the Car Construction Committee in contributing 
to the design of emergency troop sleepers and kitchen 
cars. Similarly, the work of the Tank Car Committee has 


W: H. Flynn 


J. Gogerty 
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General Committee 
A. A. R. 
Mechanical Division 


been an important factor in conserving material and 
expediting the construction of this type of car which, 
through intensive use, has made a major contribution to 
the war effort. 

One of the hardest working committees of the Me- 
chanical Division is that on Loading Rules which, 
through subcommittees. still makes almost daily contact 
with ordinance plants, army posts, or military supply 


A, G. Kann 


H. B. Bowen 


C. B. Hitch 


Railway Mechanical Engineer 
AUGUST, 


depots in connection with some problem of the loading 
of military supplies. This committee also has an inspec- 
tor continuously engaged in co-operating with the armed 
jorces in preparing shipments of military equipment for 
sale and satisfactory rail transportation. 

A special committee, including representatives of the 
Committee on Wheels, the Locomotive Construction. and 
the Car Construction Committees, has worked with the 
manufacturers of steel wheels with a view to reducing 
the number of designs of steel wheels. The wheel com- 
mittee is also co-operating with manufacturers of chilled 

, ar wheels in the service testing of an improved wheel 
i of this type. Another major effort of the wheel committee 
has been revision of the Wheel and Axle Manual which 
vill be off the press about September 1. Other commit- 
tes have worked hard and faithfully during the year 
* and abstracts of their reports will be found in the follow- 
my pages. 
5 Research activities of the Mechanical Division have 
* кеп increased along many lines during the last year and 
will be continued. Among important studies recently 
‚ tunpleted, or now in progress, mention may be made of 
‘the following: axles, crank pins, ceunterbalance stand- 
ards, springs, journal bearings, lubricants for roller bear- 
„лих, geared hand-brakes and hot-box alarms. 


, 


Car Construction Report 


Proposed recommended- 
practice dimensions of 
coach seats based on data 
collected with Heywood- 
Wakefield measuring chair 


T. P. Irving," 
Chajrman 


eee covering freight cars ordered during period May.1, 
IH, to May 1, 1945, provisions of Interstate Rule 3 with respect 
bnew designs of freight cars, and box-car side door characteris- 
txs are available in the office of the secretary and will be held in 
aevance until the next printed report of the committee. 


Restrictions of Obsolete Types of Side Frames 
The continued use of the old T- and L-section cast-steel side 
iremes has been a matter of concern to your committee for some 
tre. Reports of failures of these designs of side frames are 
плат and appear to justify, first, that steps be taken to 
‘tute the load limit permitted in cars so equipped and, second, 
4 "nt up a future date after which T- and L-section cast-steel 

iı trames shall be prohibited under cars moving in interchange 
Vite, 

It is recommended that the Interchange Rules be revised to 
“ure that: 

i—Effective January 1, 1946, the load limit for all freight cars 
‘stpped with T- and L-section cast-steel truck side frames is 
“stricted to the nominal capacity of the car and a star symbol (*) 
^io be maintained at the immediate left of the words “LD LMT.” 
‘Tom owners. 

Effective January 1, 1948, cast-steel truck side frames 
swing T- or L-section compression or tension members, pro- 
uted under all freight cars. In interchange. 


D 
Fnz:neer car construction. Chesapeake & Ohio. 
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Couplers Formed by Welding Parts 


The Mechanical Inspection Department ‘in its investigation of 
reclamation practices on the various railroads has found cases 
where parts of two separate couplers have been brought together 
and welded to form a complete unit. For example, the major 
shank portion of one coupler is welded to the head and shank 
stub of another coupler, after each such detail has been worn out 
or failed in service. 

The matter was referred to the Coupler and Draft Gear Com- 
mittee who conducted tests and recommended the present emer- 
gency welding regulations and limitations for couplers and coupler 
yokes as set up in Interchange Rule 23. That committee recom- 
mended that, although it is felt the welding of O. K. parts from 
separate couplers to form a complete unit may be successfully 
performed if properly supervised, a rule should not be provided 
that will permit this practice as a general proposition. 

Your committee concurs with the recommendation of the Com- 
mittee on Couplers and Draft Gears and recommends that the 
Arbitration Committee be requested to add a new sentence to 
paragraph (C-1) of Section C—Emergency Welding Regulations 
and Limitations, Interchange Rule 23, to read: “This rule does 
not permit the welding of parts of different couplers to form a 
complete unit for application to cars in interchange service.” 


Lateral Movement of Brake Beams 


The committee recommends that the drawing for the loop-type 
brake-beam hanger shown on page E-6 of the Manual be revised 


` {о indicate the depth of the hanger at the center of the top and 


bottom bar as 194g in. + 0 — 14» in. and tapered to 13%2 in. 
+ 0 — W in. 

This modification is so slight it is felt the physical strength of 
the hanger will not be impaired to an appreciable extent. The 
change will permit the beam to float with the wheel and eliminate 
any lateral force between the shoe and head, thus reducing the 
wear on the toes of the brake head from this cause. 


Draft-Key Retainer Lock 


The matter of developing an improved type of draft-key retainer 
which will prevent the retainer working out and releasing the 
draft key, causing train separation, has been under consideration 
by a joint sub-committee consisting of representatives of your 
committee and the committee on Couplers and Draft Gears. 

The committee recommends that the method of securing draft- 


Mild Steel 
xx} Long 


Draft-key retainer lock 


key retainer as submitted by the joint sub-committee be adopted 
and added to the drawing for Standard Draft-Key Retainer 
shown on page C-28B of the Manual. 

Recommendation by the Committee on Couplers and Draft 
Gears that another design of draft-key retainer illustrated in the 
report of that committee be submitted for adoption as an alternate 
standard, is being studied and will be given further consideration. 
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Your committee has also recommended to the Arbitration Com- 
mittee that a note be added following paragraph (d-3) of Inter- 
change Rule 3, to read as follows: 

“Note.—On new cars, or on existing cars where location of 
brake pipe will permit, draít key should be applied from the 
brake-pipe side of the center sill." 


Reason: To facilitate inspection of the draft-key retainer. This. 


recommendation has the concurrence of the Committee on Coup- 
lers and Draft Gears. 

The committee recommends that new Note No. 16 be added to 
the notes now printed on page L-39B of the Manual to read: 

“Note 16: Refrigerator cars having adjustable bulkheads are 
to be stenciled to show, in addition to the normal inside length 
and cubic capacity (based on bulkheads in service position), the 
maximum inside length and maximum cubic capacity, ‘with bulk- 
heads in extreme end positions. This additional stenciling to be 
shown in parentheses.” 


Welding of Car Parts 


At suggestion of the Committee on Brakes and Brake Equip- 
ment, it is recommended that a new item be added to Section B 
of Interchange Rule 23 to read: 

“Reservoirs, Auxiliary and Emergency Air Brake, Cast Iron 
... No welding permitted.” 

No regulations have been formulated covering welding on 
coupler draft keys and questions have been raised with respect 
to building up worn surfaces on this item. 


Standard Coach-Seat Dimensions 


The report of the sub-committee was approved with the under- 
standing that the recommendations contained therein would be 
submitted for adoption by Letter Ballot as Recommended Practice 
rather than Standard Practice. 

This report has been submitted to representatives of the Terri- 
torial Passenger Association for concurrence or comment, who 
advised as follows: “Our committee has reviewed the report and 
also inspected the measuring chair used in this study. In addition, 
we have gone over the process by which the various suggested 
dimensions were obtained. We are in accord with the report of 
your sub-committee and suggest it be submitted to the member 
roads as proposed. ` 


Letter Ballot Items 


It is recommended that the following recommendations contained 
in this report be submitted to Letter Ballot of the members. 

1—Effective dates regarding T- and L-section cast-steel truck 
side frames. 

2—Change as recommended in loop-type brake hangers to pro- 
vide for taper of the top and bottom bars. 

3—Change in method of securing draft-key retainer as covered 
by sketch. 

4—Addition of new note No. 16 to cover dimension markings 
for refrigerator cars equipped with adjustable bulkheads. 

5—Addition of new paragraph to Section B of Interchange 
Rule 3 to prohibit welding of cast-iron air-brake reservoirs. 

6—Addition of new paragraph to Section B of Interchange 
Rule 3 on the reclamation of draft-gear keys. 

7—Adoption as recommended practice of standard dimensions 
of coach seats. 


Sub-Committee on Standard Dimensions for 
Coach Seats 


The Sub-Committee on Standard Dimensions for Coach Seats 
contacted the principal coach-seat manufacturers as to building 
seats in the future to certain principal dimensions without inter- 
fering with their individual product as to design, appearance, etc., 
and all advised that they are willing to cooperate and that such 
principal dimension standardization is agreeable to them. 

The Heywood-Wakefield Company appropriated a fund to assist 
in this study of determining such principal dimensions and con- 
structed a special measuring chair, as well as arranged for 
accurate measurements of individuals under the direction of Dr. 
E. A. Hooton, head of the Harvard University Department of 
Anthropology, which specializes in accurate measurements of 
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human anatomy, and who had made similar studies for military 
authorities and others. 

The chair was set up at the Boston & Maine station in Boston, 
Mass., and the Chicago & North Western station in Chicago, 
where measurements were taken from 3,867 adult individuals, 


. constituting a reasonable representative sample of the population 


of the United States, especially that portion of the population 
which habitually uses railroads. 

The measurements taken were as follows: 

1—The seat was raised until the individual's feet were not in 
firm contact with the floor. The lower legs were allowed to hang 
straight down. A seat-length rod was then pulled out until it 
contacted the uppermost part of the lower leg behind the knee. 

2— The seat was slowly lowered until the individual's feet rested 
firmly on the floor. The firmness was determined by questioning 
the individual and by grasping one of his feet and attempting to 
move it. The seat was never lowered so far that the popliteal 
area (the lower portion of the upper leg just behind the knee) 
was not in contact with the seat surface. 

3—The individual was asked to place his forearm on (and 
parallel with) the arm rest, which was raised or lowered until 
the individual's shoulders were level and the angle between his 
upper arm and forearm was about 90 deg. This position, by the 
way, was described by the majority as comfortable. 

4—The hip breadth was measured by bringing the arms of a 
calibrated hip-breadth rod together until they contacted the por- 
tions of the buttocks of upper thighs expanding to the maximum 


Compression Approx. 


Typical Contour 
Seat Cushion 


К- 


Dimensions Encircled thus Ofer Seot Manufacturer 


Top of Floor Covering 


Coach-seat dimensions proposed for recommended practice 


"spread." Care was taken not to include Objects in pockets and 


бе Pressure was exerted to compress the clothing if it was 
loose. 

5—The back height was measured by pulling up a back-height 
rod and placing the crutch-like end of its transverse arm (at 
right angles to the rod and extending forward towards the back 
of the subject’s head) at the point of junction between the head 
and neck. This point, roughly called the nape of the neck, is 
actually the region of the first and second cervical vertebrae and 
is easily located in most people, even in women with long hair. 
During this measurement the subject was, if necessary, asked 
to sit erect. КН 

6—The shoulder breadth was taken by bringing the arms of a 
shoulder-breadth rod together until they touched the individual's 
deltoid muscles (the point of maximum lateral expansion). If 
the individual tended to hold his arms out from his body, this 
was corrected by requesting him to keep his arms against his body. 


Railway Mechanical Engineer 
AUGUST, 1945 
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7—The individual was asked to step onto the scales where his 
height (within М in.) and his weight (to the nearest pound) was 
recorded. Average weight of all subjects was found to be 152.8 
lb. The average height of males was found to be 69 in., and for 
females, 64.9 in. 

In addition to these measurements, the following was obtained: 

Age (3845 years for males and 35.55 for females) ; birthplace 
(number of foreign born is proportional to total adult popula- 
tion) ; type of heel, for females only (12.5 per cent low heels, 
523 per cent medium heels, and 35.2 per cent high heels) ; whether 
or not shoes were habitually removed when traveling by train, 
for females only (70.5 per cent donot have any desire to remove 
shoes when riding on train). 

In order to make a representative study, an effort was made 
t0: (1) prevent any age group (as, say, individuals 18 to 20 
years old) from becoming greatly superior numerically to the 
other age group; (2) obtain an equal number of males and 
females; (3) obtain people from all economic and social levels. 

All information obtained was statistically arranged and the 
following principal dimensions were determined: 


Seat HEIGHT 


This is probably the most important measurement and in order 
to ascertain the distance from the popliteal area to floor (seat 
height), the thigh could be parallel with the floor and knee 
should be bent at right angles with all pressure relieved at the 
popliteal area. It was found that 1634 in. seat height at the front 
edge was the most desirable and while this height may be a trifle 
low for tall people, it is not uncomfortable for short people ; where- 
as a seat too high is distinctly uncomfortable for short people—the 
long-legged can adjust themselves to this height by resting the 
feet on the floor forward of the vertical front edge of the seat 
to the floor. 


Seat LENGTH AND DEPTH 

Two problems were considered : 

1—The long-legged must be accommodated, since a seat length 
too short results in the underside of the thigh near the knee 
(the popliteal area) pressing heavily on the edge of the seat. 
This pressure is highly uncomfortable if maintained for any 
length of time. 

2—The short-legged must be accommodated, since a seat length 
too long prevents the normal bending of the knee unless the indi- 
- vidual sits forward and away from the back of the seat. 

It developed that a seat length, or depth, of 20 in. would accom- 
modate 90 per cent of all individuals. 

If the back of the seat is convex because of upholstery, then 
the seat length, or depth, must be increased correspondingly. 


Seat Back HEIGHT 


The requirements for this height is that support be furnished 
at the base of the skull and a height of 28 in. was found to be 
Tost suitable. This dimension can be lowered in this way only 
t а compensating increase in length of seat is made so that 
tall individuals can slump down. 


ANGULARITY 0F SEAT BACK 


An angle of approximately 96 deg. was found, in the past, to be 
а good general average. 


Hip AND SHOULDER BREADTH 


Nineteen-inches width of seat and seat back was found to be 
the most practical, which would allow ample space between 
individuals. It was found that small individuals are as comfortable, 
or more comfortable, in a wider seat than in a seat the width 
ot which is commensurate with their shoulder breadth. This 
distance also allows for top coats, padded shoulders, and some 
degree of movement. : 


ArM-Hericut REST 


The measurement depends chiefly on the proportion of the 
length of the upper arm to the length of the torso. Thus, a man 
with a long torso and long arms can have the same elbow height 
ах a man with a short torso and short arms. An arm rest height 
9t ША in. was found to be the most convenient and a higher rest 
Tequired either an uncomfortable hitching up of the shoulders, 


tea lateral space on the seat so that elbows may hang inside 
Test. 


Railway M 
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ALLOWANCE FOR COMPRESSION IN CUSHIONS 


Compression is not a precise problem when humans are involved. 
Compression depends on the amount of weight applied to the 
surface to be compressed, the area compressed by the weight, 
distribution of the weight along the area of compression, elasticity 
of the cushion, and variation in the compressibility near the sup- 
porting frame of the cushion and further from it. Compression 
figures developed must be considered as general only, as a person 
does not always sit upright in one defined spot and the slightest 


Dimensions Proposed as Recommended Practice for Future 


Coach Seats* 
3 Dimension Range of 
Dimension Correction required 33 designs 
required or for seat manu- of seats as 
per survey compression facturer submitted 
Seat height at front 

edge of seat, in... 1634 x 17 16 to 1874 
Seat length, or depth, 

MOERS m 20 м 1934 18 to 21 
Seat slope, in. ..... зи A 3 3 to 3% 
Seat back height, in. 28 Xx 27% 22% to 28% 
Angularity of seat 

back, deg. ....... 96 96 (Approx.) 90 to110 
Width of seat and 

seat back, in. .... 19 T^ 19 17%4 to 19% 
Arm-rest height 

from top of seat, 8% 4 8 5 to 9M 


IM. ..... oon 


* Submitted by seat manufacturers and railroads. 


shift of weight effects compression. Also, the variations of body 
builds affect the placements of weights and thus compression. 

Consideration was given to the possible standardization of 
following additional coach-seat details; however, this was not 
found practical: Shape of seat and back cushions, overall width 
of coach seats, reclining of seat backs, rotating and reclining 
mechanism, arm rests, foot rests, seat pedestal, and seat spacing. 

Sub-committee wishes to express their appreciation to the 
Haywood-Wakefield Company in giving their valued assistance 
in this study. 

The chairman of the sub-committee is J. K. Peters, mechanical 


. engineer, Denver & Rio Grande Western. 


Report of 
The Arbitration Committee 


Some rules clarified, pro- 
cedure under others sim- 
plified—No extension for 
use of welded T- or L-sec- 
tion truck side frames 


J. P. Morris,* 
Chairman 


During the year Cases 1803 to 1811, inclusive, have been decided 
and copies sent to the members. Due to increasing failures of 
truck side frames having T- or L-section compression or tension 
members, no extension beyond January 1, 1946, is recommended 
for the requirement in Rule 3 prohibiting application of such 
welded frames. 

With the concurrence of the Committee on Brakes and Brake. 
Equipment, it is recommended that the requirement in Rule 3 
with respect to metal badge plates for brake levers be modified 
to include only cars equipped with AB brakes, to become effec- 
tive July 1, 1946. With the concurrence of the Committee of 
Brakes and Brake Equipment, it is also recommended that re- 
quirement in this rule covering nominal braking ratio for cars 
with single capacity brakes Бе ' reduced from 60 per cent to 50 
per cent of the empty car weight. 


* General mechanical assistant, Atchison, Topeka & Santa Fe. 
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Modification of Rule 17 is recommended to provide in cases 
of owner's defects that bolts substituted for rivets where rivets 
are standard to the car shall be classed as temporary repairs, 
no bill, instead of improper repairs as now constituted. 

No extension beyond January 1, 1946, is recommended for the 
requirement in Rule 23 prohibiting the welding of truck side 
frames having T- or L-section compression or tension members. 

With the concurrence of the Committee on Wheels, it is recom- 
mended that a new Fig. 4-D, which is a reproduction of Fig. 130 
of the Wheel and Axle Manual, be added to the Code. 

An additional paragraph in Section B of Rule 112 is recom- 
mended to provide a basis for arriving at reproduction costs for 
freight equipment cars where definite per pound prices are not 
established. 

With the concurrence of the Committee on Car Construction, a 
new paragraph (g) is recommended for addition to Passenger 
Car Rule 2 requiring approval by the Mechanical Division of 
new or modified designs of passenger car trucks. 

Addition of new Rule 11 to the Passenger Car Code is recom- 
mended to provide for material ordered from the owner for 
repairs to passenger equipment cars. 

The Committee does not feel that any of the modifications 
included in its report necessitate submission to letter ballot. 


Rule 3 


The Committee recommends that effective dates for various 
requirements in the present rule, as listed below, now set at 
January 1, 1946, be extended to January 1, 1947: 


Section (b), paragraph (9)—Braking power: braking ratio. 
Section (c), paragraph (10)—Couplers having 5-іп. by S.in. shanks, 
Section (c), paragraph (11)—-Couplers having 5-in. by 7.in. shanks. 
Section (c), paragraph (12) — Couplers, .bottom rotary operated, not 
equipped with assembled riveted.type lock-lift lever and toggle. 
Section (t), paragraph (10)—Tank cars: metal placard holders. 
ion (u), paragraph (4)—Class E-3 cars not to be accepted from owner. 


The matter of extension in effectives dates for requirements 
involving AB brakes and bottom-rod and brake-beam safety 
supports is before the General Committee. 


The Committee recommends that no extension beyond Janu- 


ary 1, 1946, be granted in the effective date of the requirement 
in Paragraph (t-3) of this rule prohibting the application of 
welded truck side frames having T- or L-section compression or 
tension members. 

Reason: This requirement has appeared in the rules since 
August 1, 1938, as result of letter ballot Circular DV-936. Due 
to increasing failures of these designs of side frames, it is felt 
no further extension in effective date of the requirement should 
be granted. 

The Committee recommends that a new note be added to Para- 
graph (b-1) of this rule, effective August 1, 1945, to read as 
follows : 

Note: Cars equipped with hangerless type brake beams, used 
with Unit trucks, will be accepted in interchange. 

Reason: To provide for acceptance in interchange of cars 
equipped with Unit trucks having hangerless type brake beams. 

The Committee recommends that Paragraph (b-7) of this rule 
be modified, effective August 1, 1945, as follows: 

Proposed Form: (b-7) Brake levers: Metal badge plate meet- 
ing A. A. R. requirements and fastened to underframe in an 
accessible location preferably near the air brake cylinder and on 
the same side of the car, showing dimensions of the brake levers 
standard to the car, required on all cars built new or rebuilt on 
or after August 1, 1929. Effective July 1, 1946, the foregoing 
requirement will also apply to all cars equipped with AB brakes. 
From owners. 

Reason: It is felt cars in service built prior to August 1, 1929, 
which have not been equipped with badge plates, are mostly cars 
with brakes of miscellaneous designs for which it is difficult to 
standardize on suitable badge plates, and that such cars will be 
retired from service when conditions permit; and, in the mean- 
time, acceptance of such cars from owners or in interchange 
should not be prohibited. However, if such cars are equipped 
with AB brakes, the brake arrangement will be more or less 
standard and no hardship is created in providing the necessary 
badge plates. This recommendation has the concurrence of the 
Committee on Brakes and Brake Equipment. 

The Committee recommends that Paragraph (b-9) of this rule 
be modified, as follows: 
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Proposed Form: (b-9) Braking power: On and after Janu- 
ary 1, 1946, all freight cars offered in interchange having single 
capacity brakes shall have a nominal braking ratio of not less 
than 50 per cent nor more than 75 per cent of the empty ca: 
weight, based on a brake-cylinder pressure of 50 Ib. per sq. in, 
except refrigerator cars which shall have a nominal braking 
ratio of not less than 50 nor more than 60 per cent of the empty 
car weight, based on 50' lb. per sq. іп. brake-cylinder pressure. 
In interchange. 

Reason: In view of minimum braking requirements having 
been provided for the loaded car, the 50 per cent minimum will 
provide adequate braking íor the empty cars, as recommended 
by the Committee on. Brakes and Brake Equipment. 

The Committee recommends that Paragraph (c-12) ої this 
rule be modified, as follows: 

Proposed Form: (c-12) Coupler, A. A. К. Standard Type E 
bottom rotary operated, must be equipped with assembled riveted- 
type lock-lift lever and toggle E-14 (instead of separate lock- 
lift lever E-8 and separate toggle E-7), on and after January |, 
1946. In interchange. 

Reason: To clarify the intent. 


Rule 5 

The Committee recommends that the second paragraph oi 
Rule 5 be modified, effective August 1, 1945, as follows: 

Proposed Form: To justify bill, repairs authorized by defect 
card must be made within two years from the date of first receipt 
of car on home line, except wrong repairs, which must be cor- 
rected within nine months from date of first receipt of car on 
home line. However, if wrong repairs of brake beams, brake 
hangers. brake levers, brake rods, carrier irons, couplers and 
parts, draft stops, side bearings, door fixtures, bolts in place of 
rivets, or wrong size bolts or pins, are not corrected within nine 
months from date of first receipt of car on home line, or not 
corrected on any line within one year from date of such wrong 
repairs, counterbill for correcting same is prohibited, 

Reason: Car owner should absorb expense of correction after 
these details have given the specified length of service. 


. Rule 9 


The Committee recommends the following requirement be in- 
cluded in this rule opposite item of Wheels and Axles, R. & R, 
effective August 1, 1945: | 

Where axle applied or removed is of tubular (hollow) design, 
so state. 

Reason: To provide the owner with information as to per- 
formance of this type of axle. 


Rule 10 


The Committee recommends that the first sentence of the 
second paragraph of this rule be modified and a new last sentence 
added to read as follows: 

In all cases of multiple-wear wrought-steel wheels, the amount 
of service metal in the tread must be shown before and after 
turning, measured from the center of the tread to the condemning 
line which is located 34 in. above'the measuring point; also show 
amount of service metal on the other wheels applied, based оп 
full flange and tread contour. It must also be stated whether 
such wheels have standard full flange and tread contour. This 
information must be reported to car owners regardless of whether 
or not repairs are chargeable to owners. For one-wear wrought- 
steel wheels, see Section (i) of Rule 98. 

Reason: To eliminate confliction between Rules 10 and 98. 


Rule 17 | 
"The Committee recommends that the first sentence of Section 
(d) of this rule be moditied, effective August 1, 1945, as (ооч 
Proposed Form: Bolts substituted for rivets, in cases of owner 
defects, where rivets are the standard of the car, are aee 
as temporary repairs, no bill, except where used in securing a 
ders, ladder treads, handholds, sill steps and uncoupling үе 
brackets оп all cars of all types; also, proper to use bolts x 
securing coupler and draít-gear supports on tank cars; кор: 
that in no case shall bolts be substituted for rivets which pa 
through the shell or metal jacket of the tank of tank cars. is 
Reason: To eliminate the use of defect cards, also charges 
repairs of this nature. 


іпеег 
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Rule 19 


The Committee recommends that no extension beyond Janu- 
ary 1, 1946, be granted in effective date of requirement in Item 
14 of this rule prohibiting the application of welded truck side 
frames having T- or L-section compression or tension members. 


Rule 21 

The Committee recommends that Paragraph (c) of this rule 
be modified, effective August 1, 1945, as follows: 

Proposed Form: Rule 21. Bills may be rendered against car 
owners : 

(c) For other temporary repairs at car owners’ expense, only 
when authorized by car owner, except as otherwise provided in 
Note F of Rule 44. 

Reason: To eliminate confliction with Rule 44. 


Rule 23 


The Committee recommends that no extension beyond Janu- 
ary 1, 1946, be granted in effective date of requirement in this 
tule prohibiting the welding of truck side frames having T- or 
L-section compression or tension members. 


Rule 60 

In view of Circular DV-1082 dated February 15, 1945, pro- 
viding the C. O. T. & S. of AB brake equipment on cars stenciled 
“AB Brake—Experimental,” Note 2 following Section (m) of 
this rule, reading as follows, has been eliminated: 

Note 2: Cleaning periods established for AB type freight brake 
equipment are not applicable to cars bearing stencil “AB Brake— 
Experimental.” Such brake equipment must be handled in ac- 
cordance with Circular No. DV-829. 


Rule 63 


The Committee recommends that Paragraph (4) of this rule 
be modified by addition of italicized words, to read as follows: 

(4) Brake beam hanger pins, bolts or brake connection pins, 
originally in excess of one inch in diameter, if worn to 7% in. or 
less at any point. 

Reason: To provide wear limit for brake connection pins. 


New Fig. 4-D 

The Committee recommends that a new Fig. 4-D, which is a 
reproductions of Fig. 130 of the Wheel and Axle Manual, be 
added to the Code. (Present Fig. 4-D to be relocated as new 
Fig. 4-Е and necessary references to be made in Fig. 4-A, 
Rule 76 and Passenger Rule 7 to harmonize. 

Reason: To clarify the intent, as recommended hy the Com- 
mittce on Wheels. 


Rule 87 f 


The Committee recommends that Section (a) of this rule be 
modified, effective August 1, 1945, as follows : 

Proposed Form: (a) Any company making improper repairs 
by using material which the repairing line should carry in stock, 
as prescribed in Rule 122, is solely responsible to the owners, 
with the exception of the cases provided for in Rule 57. Such 
Improper repairs must be corrected within nine months after the 
hrst receipt of the car on home line, to justify the bill. How- 
ever, if wrong repairs of brake beams, brake hangers, brake 
levers, brake rods, carrier irons, couplers and parts, draft stops, 
side bearings. door fixtures, bolts in place of rivets or wrong 
sze bolts or pins, are not corrected within nine months from 
the date of the first receipt of the car on home line, or not cor- 
rected on any line within one year from the date of such wrong 
repairs, counterbill for correcting same is prohibited. In all 
Cases of improper repairs where defect card is attached to car, a 
notation to that effect should be made on the billing repair card. 

Reason: Car owner should absorb expense of correction after 
these details have given the specified length of service. 


Rule 94 
The Committee recommends that the first paragraph of this 
tule be modified, effective August 1, 1945, as follows: 
Proposed Form: For repairs made on authority of A. A. R. 
defect card, the defect card, together with a billing repair card, 
must accompany the bill, subject to the requirement that repairs 
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must be made within two years from the date of the first receipt 
of the car on the home line, except wrong repairs which must be 
corrected within nine months from the date of the first receipt 
of the car on the home line, to justify the bill. However, if wrong 
repairs of brake heams, brake hangers, brake levers, brake rods, 
carrier irons, couplers and parts, draft stops, side bearings, door 
fixtures, bolts in place of rivets, or wrong size bolts or pins, are 
not corrected within nine months from the date of the first receipt 
of the car on the home line, or not corrected on any line within 
one year from the date of such wrong repairs, counterbill for 
correcting same is prohibited. In the case of repairs covered 
by defect card, if the owner changes the original standard of 
parts so involved, the charge must be no greater than if the 
original design had been followed. 

Reason: Car owner should absorb expense of correction after 
these details have given the specified length of service. 

The Committee recommends that the last paragraph of this 
rule be modified, effective August 1, 1945, as follows: 

Proposed Form: No bill shall be rendered for repairs not made. 
However, where a car reaches home with the defect cards at- 
tached under provisions of Rule 112, or with other unfair usage 
damage covered by defect card, and owner elects to retire instead 
of repair car, charge may be made for material and labor as 
would have been required for repairing or renewing items actually 
listed on the defect card, excluding labor and material for un- 
damaged associated parts except where the allowances in Rule 
107 include labor for R. & R. of such associated parts.. In no 
case, however, shall the total bill exceed the A. A. R. depreciated 
value of the car, less salvage. 

Reason: To simplify the preparation of bills under the provi- 
sions of this rule. It is felt the small amount of labor charges 
involved can consistently be included. 


Rule 98 


The Committee recommends that Paragraph (c-5) of this rule 
be modified, effective August 1. 1945, as follows: : 

Proposed Form: (5) Serviceable experimental cored hub 
wheels marked “A. A. R. X.” when removed from service on 
account of defect in axle or mate wheel, shall be credited as scrap 
except when removed on account of Rule 32 or Rule 84 condi- 
tion in which event second-hand credit must be allowed for such 
undamaged wheel or wheels. _ 

Reason: Car owners invariably do not desire to have these 
wheels returned and they are scrapped. ‘This change will elimi- 
nate considerable unnecessary correspondence and has the concur- 
rence of the Committee on Wheels. 


Rule 107 


The Committee recommends that preamble to this rule be modi- 
fied, as follows: 

Proposed Form: Rule 107. The following table shows the 
labor charges which may be made for performing the various 
operations shown. The labor allowances include all work neces- 
sary to complete each item of repairs, unless the rules specifically 
provide that in connection with the operation additional labor 
may be charged for the R. and R. of any item which must neces- 
sarily be R. and R. in connection therewith. 

The labor charges in this rule, as well as Rules 98, 101 and 
111, in addition to including the actual labor cost of performing 
the work, include the following items of indirect expense: 

Wages of foremen, assistant foremen, gang foremen, inspec- 
tors, clerks, messengers, watchmen, janitors, laborers, etc. work- 
ing in connection with freight car repairs. 

Proportion of expense of operating power plants, power pur- 
chased, shop switching, wages of operators and directors of 
cranes and tractors, tool room attendants, machinery oilers, and 
other facility operators, tools, fuel, lubrication, water, other 
supplies, etc. 

Proportion of salaries and expenses of chief mechanical officers 
and their office and supervisory forces, regional supervisory and 
accounting forces. 

Proportion of expense of maintenance of facilities (tracks, 
buildings and machinery) and fixed charges on facilities such as 
interest, taxes, depreciation and insurance on land, track build- 
ings and machinery. 

Workmen's compensation, carriers’ taxing act of 1937, railroad 
unemployment act and vacations with pay. 
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No element of profit is included in the A. A. R. labor charges. 
Reason: To more clearly define the elements of costs incor- 
porated in the overhead allowance. 


Rule 112 


The Committee recommends that Paragraph 2 and 3 of Sec- 
tion B of this rule be combined as new paragraph 2 and a new 
paragraph 3 added, effective August 1, 1945, to read as follows: 

2. Where cast- or pressed-steel extensions are used and riveted 
to metal center or draft sills between bolsters they shall be con- 
sidered as continuous. The cover plate may be part top and part 
bottom, providing the specified length is covered. 

3. Where per pound settlement prices are not provided and 
the rules specify settlement on reproduction cost basis, cost or 
reproduction in kind at date of destruction shall be obtained by 
adjusting the original cost to date by the relation of costs as 
between those in the year built and in year prior to the date 
destroyed, on the basis of percentages of costs as issued by Joint 
Equipment Committee—Costs of Railroad Equipment and Ma- 
chinery—published by the A. A. R. Finance, Accounting, Taxa- 
tion and Valuation Department, Washington, D. C. 

Reason: To establish an equitable and uniform basis for arriv- 
ing at reproduction cost of freight equipment cars where per- 
pound prices have not been established. 


Passenger Rule 2 

The Committee recommends that the effective date of Para- 
graph (e) of this rule with reference to equipping all-steel or 
steel-underframe cars with cardboards or suitable receptacles 
for accommodation of defect and joint-evidence cards, and effec- 
tive date of Paragraph (f) covering the application of brake- 
shoe spark shield to passenger train cars having underneath ex- 
posed wood parts over wheels, both requirements now being set 
at January 1, 1946, be extended to January 1, 1947. 

Reason: The present situation justified these extensions. 

The Committee recommends that a new Paragraph (g) be 
added to this rule, effective August 1, 1945, to read as follows: 

(g) No car equipped with trucks of an untried type, whether 
trucks are built new or existing trucks with construction sub- 
stantially changed, shall be offered or accepted in interchange, 
nor accepted from the car owner, until such trucks have been 
approved by the Mechanical Division of the Association of 
American Railroads. 

Reason: To require approval of new or modified designs of 
passenger car trucks, in connection with revised definitions for 
passenger-train cars adopted by letter ballot this year. This 
recommendation has the concurrence of the Committee on Car 
Construction. 


Passenger Rule 7 


The Committee recommends that the third sentence of Para- 
graph (e-1) of this rule be modified by the addition of italicized 
portion, effective August 1, 1945, to read as follows: 

Axles standard to the car must be maintained, except the 1940 
А. A. R. standard passenger car axle may be substituted for the 
former standard axle, charge and credit to be on basis of mate- 
rial applied and removed. In case of handling line responsibility, 
betterment charge may be made for the 1940 A. A. R. standard 
passenger car axle on basis of its second-hand value. When for- 
mer standard is substituted for the 1940 standard, proper charge 
and credit must be made and defect card issued for labor only. 

Reason: To provide for substitution of 1940 A. A. R. standard 
passenger car axle and charges and credits in connection there- 
with. 

The Committee recommends that Section (f-12) of this rule 
be modified, as follows: 

Proposed Form: (12) Thin Rim—Wrought-steel wheels: If 
the tread is worn so that tread thickness is 1 in. or less. See 
Fig. 4. 

Steel-tired wheels: If tread is worn to within J4 in. of measur- 
ing line (inside edge of limit of wear groove) as shown in 
Figs. 1, 2 and 3. ; 

Service metal and tread thickness of wrought-steel wheels 
shall be measured by the A. A. R. standard steel-wheel gage or 
its approved equivalent, applied as shown in Figs. 4-A and 4-D 
of the freight code, with due consideration to 1 in. thickness 
condemning limit for passenger car service. 

Reason: To clarify the intent, as recommended by the Com- 
mittee on Wheels. 
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Passenger Rule 11 

The Committee recommends that new Rule 11 be added to the 
passenger code, effective in the August 1 supplement, to read 
as follows: 

Rule 11. Material ordered from car owner shall be handled 
as outlined in Rule 122 of the freight code. 

Reason: To clarify the intent with respect to material ordered 
from owner for repairs to passenger cars. 


Passenger Rule 22 

The Committee recommends that first and second paragraphs 
of third note following Item 60 of this rule be modified, effective 
August 1, 1945, as follows: 

Proposed Form: Notes Material not listed above, but listed 
in Rule 101 of the freight car rules (if same as that used on 
freight car) shall be charged at prices shown in Rule 101, Al 
other material to be charged at net store department cost. 

Reason: To clarify the intent with respect to material ordered 
from the owner for repairs to passenger cars. 


Lubrication 
Of Cars and Locomotives 


The report recommends 
that the roll method of | 
packing be submitted to 
letter ballot for inclusion 
as alternative on Rule 66 


`J. R. Jackson,“ | 
Chairman | 


Returns from the survey, made during the year of practices in 
packing journal boxes, indicate that the one-piece method d 
packing is followed by the majority of member roads. Under 
Rule 66, the method of application of the packing has been leit 
optional, although the one-piece method has been set up as prefer- 
able since 1938. 

The question of a mandatory method of packing boxes has been 
considered but the committee has not been able to agree on any 
one method. The committee holds that any of several methods 


Results of Survey of Methods of Packing Journal Boxes 
Number of member roads using 


One-piece* Roll Міха. 
Journal boxes on— method method methods 
(1) Locomotive tenders .............. 62 . 32 2 
2) Passenger equipment cars: 
€ (a) On-line service .......... 56 30 ? 
= (b) Interchange service ...... 57 29 : 
(3 reight equipment cars: 
) say On-line servite heiratete 70 23 2 
. (b) Interchange service ...... 70 23 : 


* With back roll, Fig. 1, Rule 66. 


of packing boxes will give satisfactory results and that the matter 
should remain optional. 

Recognizing that the roll method is preferred over the one- 
piece method by approximately 25 per cent of the member roads 
covered by the survey, the committee has revised, the A. A. у 
standard practice, as covered by Par. (b), Rule 66, to includ 
the roll method and show this method by drawing to amplify 
Fig. 1 in the present standard method of packing made a ы 
of Rule 66. It is recommended that the revision shown ! 
Exhibit A be submitted to the Association as a letter-ballot item. 


* Engineer of tests, Missouri Pacific. 


hanical Engineer 
Rallway Mochen cig 71945 


Tabulation Compiled from Monthly Freight Car Hot-Box Statistics 
as Reported by the A. A. R. 


Total freight-car mileage 


Total car set-outs* Average miles per set-out* 


1942 1943 1944 1945 1942 1943 1944 1945 1942 1943 1944 1945 
cx 2,999,962,588 3,293,864,472 3,016,370,744 "T 7,760 5,978 8,263 ка 386,593 550,999 365,045 
2,865,616,217 3,174,542,468 — 2,888,302,726 К 8,698 6,442 8,468 ёа 329,456 492,788 340,966 
3,272,300, 3,454,052,285 — 3,430,648,710: эй 9,067 7,177 9,947 360,902 481,267 344,893 
M 3,233,014,225 3,342,340,489 3,341,069,956 8,545 7,274 10,633 » 378,452 459,491 314,217 
3,412,690,321 3,464,606,4 11,598 12,30. 294,147 281,56 
EM 3,231,415,378 3,327,747,609 ee 19,625 16,619 p» 164,658 200,238 
PH 3,430,981,134 3,443,235,673 A 21,313 16,698 ee 160,981 206,206 
vx es 3,462,317,281  3,443,448,023 ВА 18,296 15,381 T 189,239 223,877 
+ 3,191,618,297 2,401,363,195  3,318,593,893 13,941 12,203 10,967 228,938 278,732 302,598 
3,402,371,306 3,475,645,092 3,490,271,418 9.204 7,945 7,813 369,662 437,463 446,726 
11 3,172,846,122 3,222,109,578 3,253,587,840 5,833 5,081 5,078 543,948 634,267 640,975 
ber 3,026,680,774 3,182,786,375 3,112,425,198 5.237 4,968 4,877 577,942 667,532 638,184 
*Account hot-boxes. 


[Records begin September, 
Figures for March and Apc. 945, added by the editor. 


Roller Bearing Lubrication 


During the year roller-bearing assemblies for 5%-іп. by 10-in. 
journal boxes from the S. K. F. and the Hyatt companies have 
been delivered to the Indianapolis laboratory and some exploratory 
work completed with the S. K. F. assembly installed on the 
testing machine and using stock oils furnished by committee 
member roads. The work at the Indianapolis laboratory has been 
carried along by three resident representatives, each spending 
two days a week while the plant is being operated. The program 
embraces study and rating of the lubricants on the basis of lubrica- 
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Fig. I—Proposed standard one-piece method of packing journal boxes 


tion, stability and action: on the metals. From the work done 
to date, the indications are that the committee is developing 
valuable information relative to roller bearing lubricants which 
it is hoped will permit of recommendations leading to more 
uniformity of practice and improvement in performance in the 
field of lubrication of roller bearing equipment on the railroads. 

It is recommended that this research project be continued 
during the coming year. 


Journal-Box Lids 


The study of journal-box lids has been progressed during the 
year by a subcommittee collaborating with representatives of the 
Car Construction Committee and the manufacturers. The sub- 
committee has extended its activity to include a survey of journal- 
box lids on cars in service along with a check of specimen lids 
furnished by the manufacturers to the proposed revised specifi- 
cation mentioned in our 1944 annual report. 

The work of this subcommittee will be carried along during 
the coming year and recommendations for changes in Spec. 
M-120—]ournal Box Lids, submitted as a letter ballot item as 
soon as possible. 


Packing-Retaining Devices 


The committee has continued to study the more promising 
developments in waste-retaining devices and, based on impact 


Railway Mechanical ineer 
AUGUST, 1945 "e 


tests of cars equipped with the packing retainer-spring device 
designated as the Hold-Rite Packing Retainer, as well as service 
tests on cars of railroads represented on the committee, feels 
warranted in approving the use of this patented device for the 
purpose of holding packing in place in the journal box and to 
assist in prevention of waste grabs. 

There are no restrictions as to the use of the device on inter- 
change cars. However, in order to protect and continue in service 
such devices as have been applied to cars moving in interchange 
service, it is recommended that a note be included under Rule 66 
in the interchange code to provide that this device should be 
reapplied when in serviceable condition and standard to car, 
when wheels are changed, journal bearings removed or journal 
boxes repacked. While it is felt no penalty should be provided 
at this time for failure to renew the spring retainer, it is con- 
sidered that a note in the interchange code directing attention 
to the matter will be helpful in maintaining the device in service. 

Tabulation of the monthly statements of freight-car hot-box 
fecords on all A. A. R. member roads, as compiled by the secre- 
try's office, starting with September, 1942, and through February, 
1945, is presented in one of the tables. This is an extension 
of a similar tabulation presented in our 1944 report and is here 
brotight up to date as information. 


Accidetits Due to Hot Boxes and Burned-off 
Journals 


This study is being progressed through the research program 
being carried out at Altoona, Pa., under the direction oí a Com- 
mittee on Hot-Box Alarm Devices set up in accordance with 
the lubrication coftifnittee’s recommendations at the 1944 annual 
meeting. The lubrication committee has held two meetings at 
Altoona during the year to give the members the opportunity of 
keeping informed as to the progress of the investigation of hot-box 
alarm devices. 

The lubrication committee again emphasizes the importance of 
mágnaflux inspection of all journals involved in overheatings 
where journal surfaces and ends of axles show pronounced color- 
ing. It is recommended that Par. 355 (o) of the Standard 
Rules Covering Wheel Shop Practice in the Wheel and Axle 
Manual, as made mandatory through Interchange Rule 69, 
be enforced. 


Fig. 2—Roll method of packing boxes—No. 4 roll sized to fill with- 
out additional small piece 
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Exhibit A—Journal Boxes, Standard Method 
of Packing 


Proposed Form. (Sec. 4, Sub. Sec. (b) ) Body of Packmg— 
Apply sufficient packing in one piece, as shown in Fig. 1, or in 
rolls, as shown in Fig. 2, to firmly fill the space under the journal 
so as to prevent settling away, care being taken to have packing 
bear evenly along the full length of the lower side of the journal. 

(с) One-Piece Method—This is best accomplished by «placing 
the packing across the full width of the mouth of the journal box 
and allowing the strands to hang down outside, always adding 
more packing before placing the hanging strands inside the box 
This has the effect of binding all of the body of the packing 
in one mass. The top of the packing must be at least 1 in. below 
the center line of the journal, along the sides, to insure against 
the waste rolling under the bearing. After the body of the 
packing has been applied firmly from the back roll to the inner 
or back face of the journal collar, it must be finished off at 
the front or outer end, straight down from the inside face of the 
journal collar as shown at C Fig. 1, or may be inclined toward 
the front of the box as shown at “C-1,” Fig. 1. No loose ends 
or threads should protrude at the sides or ends, such ends 
being carefully tucked under the sides of the packing; nor should 
any pieces of packing be laid along the side of the journal, as 
such pieces may become caught under the bearing and cause a 
hot box. 

(d) Roll Method—This is best accomplished by hghtly twisting 
prepared packing, made by the box packer, by hand, of suitable 
size, with the ends turned under, to fill the space between the 
journal and journal box, exactly as now in use as the back roll 
in Fig. 1. The other three rolls to be loosely matted prepared 
packing, with the ends turned under and of sufficient length and 
` diameter to fill the remaining space under the journal, marked 
Rolls 2, 3 and 4 in Fig. 2. The loosely-matted packing must be 
firmly applied from the back roll to the inner or back face of 
the journal collar and must be finished off at the front or outer 
ends, straight down from the inside face of the journal collar, as 
shown for Roll 4, Fig. 2. No loose ends or threads should 
protrude at the sides or ends and any loose ends should be 
carefully tucked under the sides of the packing. The original 
subsection (d) of Sec. 4 is redesignated (e). 


Report on Loading Rules 


Changes pending involve 
special army supplement 
2, wood and steel prod- 
ucts, items of machinery 
and industrial equipment 


W. B. Мо,” 
Chairman 


The committee submits the following report on the subjects 
handled since its last report dated May 23, 1944. 

The 1945 issue of Rules Governing the Loading of Commodities 
on Open Top Cars, in addition to incorporating all information 
contained in Supplements 1 and 2, as well as Sec. (B) of the 
1944 report, also includes a number of additions and revisions, 
whole or in part, namely: Additions, Figs. 21, 79-C, 79-D, 79-E, 
79-F and. 209-B1; revisions in Rules, 3, 4, 5, 6, 9, 10, 12, 13, 15. 
16, 21 and Table 2, and in Figs. 6, 6-A, 6-B, 35, 35-A, 36, 43, 65, 
65-C, 76, 79, 84-A, 110, 111, 171, 205, 216 and 217. 

The following subjects are still under consideration by the 


* Chief car inspector, Pennsylvania. 
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‘and K, and incorporate ‘definite specifications and drawings for 


committee and will entail revision of present figures and specif- 
cations, or formulation of new methods of loading: Lumber, 
piling, poles, box shooks, girders, bars, plates, sheets, structural 
shapes, metal tropical huts, wire mesh, machinery, wire rope on 
reels, boilers, cranes, corn pickers, threshers, tractors, ingot’ 
moulds, hot tops, clay pipe, automobiles. 

A revision of Special Army Supplement 2 is pending, which 
will include revisions of existing Figs. A, B, C, D F, G, H, J 


the following units: %-ton 4-by-4 trucks, single- and double- 
deck, also in inclined position; truck trailers, 45-ton tank trans- 
porter ; trailer portion of tank recovery unit; 21% -(оп 6-by-6 trucks 
in steel floor cars; two-wheel cargo trailers; M-4 medium tanks, 
wire tied; M-26 heavy tanks, wire or rod-tied. 


Locomotive Construction 


Trucks of Diesel switch- 
ers being standardized— 
More steam-pipe sizes pro- 
posed—Details of boiler 
design recommended 


Chairman 


i 
! 
i 
i 
{ 
| 
| 
| 
Н. Н. Lanning,* | 
! 
| 
i 
i 
[| 
i 


During the past year the Committee on Locomotive Construction | 
has held but two meetings. Its activities have been seriously | 
restricted by wartime conditions; however, several subject 
referred to us have been handled by correspondence and other: | 
which are now under consideration will be handled in the апе} 
manner. * i 
On May 1, 1945, restrictions placed by the War Production | 
Board upon the manufacture of rolled steel wheels for railroad j 
equipment (Order No. L-211) were rescinded. Under this order 
the manufacturers of rolled steel wheels were permitted to produce 
only wheels of certain standard designs and sizes. The mani- 
facturers are still under heavy commitments to our allied countries Í 
and to builders of equipment intended for use in those countries | 


In view of these commitments, manufacturers state that they can 
supply wheels needed by American railroads only by the avoid- 
ance of a return to the multiplicity of designs and sizes in us 
at the beginning of the war. 

It is obvious that the interest of both manufacturers and con- 
sumers of rolled steel wheels can best be served by the adoption | 
of the smallest number of standard designs and sizes which сап 
be reasonably made to meet requirements. To this end, герге 
sentatives of this and other committees of the Mechanical and 
Electrical Sections, A. A. R., are co-operating with duly accred- 
ited representatives of the rolled steel wheel manufacturers. 
Definite progress has been made and it is expected that the work 
of standardization will be completed at an early date, at which 
time recommendations will be promptly made for submission to 
letter ballot. 

It is recommended that the item covering additional dry pipe 
and steam pipe sizes and the changes in page F-6A of the Manual. 
be submitted to letter ballot. 

[The following sub-committee reports were presented by tht 
committee.—Editor.] 


Oil Electric Locomotives 


The sub-committee on this general subject is following a num- 
ber of items and submits the following report: 


* Mechanical engineer, Atchison, Topeka & Santa Fe. 


hanical Engineer 
Railway Mecha UST. 1945 


URVEY OF DIESELS AND TABULATION OF PERFORMANCE STATISTICS 


In view of the conditions it appeared impracticable to collect 
mplete information and it was decided to forego the statistics 
itil such time as we can again obtain complete and satisfactory 
plies to questionnaires on this subject. 


STANDARDIZATION 


To date the subcommittee has studied the matter of standard- 
ation of trucks and truck parts of switching locomotives only. 
has been developed that the biggest obstacle to complete 
andardization of the trucks is the traction motor, both as to its 
iysical dimensions and the relationship between the axes of the 
mature shaft and the axle. Due to the restrictions placed upon 
e builders of locomotives by W. P. B., it was manifestly im- 
sible to make any material progress during the past few years. 
he sub-committee, however, proposed to have available for 
mediately after the war a set of standard trucks complete with 
action motors for 44-ton, 600-hp. and 1,000-hp. switchers. To 
complish this the sub-committee will co-operate with a com- 
ittee on this subject of the. A. I. E. E. in an effort to provide 
suitable standard traction motor which can be used inter- 
angeably in all locomotives of the above-mentioned fundamental 
ёз. 
There аге no fundamental differences in the truck arrangements 
w used on the 44-ton locomotives generally in use, nor on a 
nsiderable number of the 600- and 1,000-hp. locomotives which 
ШЧ prevent the complete standardization with interchange- 
ility of all principal parts. In fact, three of the larger manu- 
tturers of 600- and 1,000-hp. locomotives now use fundamen- 
lly the same truck with such modifications as are required for 
е motor-nose suspension brackets and the openings for the 
action-motor blower ducts. A third large manufacturer uses 
fierent trucks, but there is sufficient room in the truck now 
Wer consideration to permit installation of this builder's traction 
otors. It appears, therefore, that there should be no difficulty 
hatever in designing traction motors with the same general 
mensions of the case so that motor-nose suspension brackets 
ill be identical, with identical distance between the center of the 
mature shaft and the center of the axle, and identical arrange- 
ent of the traction-motor blower duct attachment to the truck 
ansom. s 
The standardization of axles for the 600- and 1,000-hp. locomo- 
res presents no serious problem and the truck can be so arranged 
at railroads who so desire can use the special journal boxes 
d bearings developed by one manufacturer of journal boxes 
id at present used on a rather. considerable number of locomo- 
its of these types. 


CLASSIFIED REPAIRS FOR DIESEL LOCOMOTIVES 


The sub-committee has been requested to outline a system of 
assified repairs for Diesel locomotives. At the present writing 
kre seems to be considerable difference of opinion as to the 
tcessity for classifying Diesel repairs since a number of rail- 
ads are making such repairs currently on a unit-exchange basis, 
hanging out traction motors, wheels and axles, complete trucks, 
s well as complete power plants as the occasion demands and 
1this way keeping such locomotives out of service the minimum 
mgth of time. However, for such roads as may desire to classify 
tairs on this type of motive power, the sub-committee will 
tempt to draw up a procedure which can be submitted as 
tcommended practice. . 


RATING OF LOCOMOTIVES 


In cooperation with the Electrical Section, the sub-committee 
5 attempting to draw up a standardized rating of locomotives of 
ill types so that a direct comparison of horsepower can ‘be made 
xtween steam, internal-combustion, and electric locomotives. 
Preliminary meeting of the joint sub-committee has been held 
Xt to date only a rough outline has been prepared of a proposed 
standard rating form to cover the various types of locomotives. 
This, when completed, will be submitted to the appropriate com- 
mittee of the Electrical Section and the Locomotive Construction 
„үне for review before it is finally submitted to the member 
Toads, 

The sub-committee chairman is A. G. Hoppe, who is assistant 


thief mechanical officer of the Chicago, Milwaukee, St. Paul 
& Pacific. 


Railway Mechanical 
ere das ica Engineer 


Design of Dry Pipes and Steam Pipes 


In 1943 there was submitted to letter ballot for adoption a list 
of sizes of steel or iron tubing to be used for making dry pipes 
for steam locomotives. This list, which was approved by letter 
ballot, included sizes of tubing suitable for dry pipes applied 
between the throttle and superheater of the locomotive and, therc- 


Dry Pipes and Outside Steam Pipes 


RECOMMENDED PRACTICE 
ApoPrED 1922; Revisep 1943, 1945 


in. of wall, in. in. of wall, in. 
3.5 .200 8 250 
4 .220 9 250 
5 .240 10 .313 
6 .280 11 .313 
7 2313 12 313 
8 344 14 «312 
9 «375 er 

10 438 

11 .500 

12 .500 

14 .500 

Material 


Steel .... ] 


. ....А.©$.Т.М. Specification A-106. 
Wrought iron. A. S 


S.T.M. Specification A-72 or standing tubing to recog- 
nized manufacturers’ specification, 


fore, subject to external pressure tending to collapse the pipe. 
Throttle valves located between the superheater and the cylinders 
of locomotives are now common. Therefore, an additional list of 
dry pipe sizes for pipes that are not subject to external pressure 
is recommended. Recommended changes in page F-6A of the 
Manual are shown to include these additional sizes. Also included 
is a 14 in. size in the standard dry pipes for locomotives with 
pressure. 

The subcommittee chairman is D. H. Kueck, assistant chief 
mechanical officer, Missouri Pacific. . 


Globe and Angle Valves for 300 1b. Pressure 


During the past year the Committee had some complaint that 
the design of the hand wheel as shown on page F-171 of the 
Manual is not entirely satisfactory because the circular shape 
and smooth contour does not provide a good grip, and is especially 
slippery when handled with oily gloves. 

The Committee is studying the matter, but to afford a remedy 
in the meantime, it is recommended that the note at the bottom 
of page F-141 be changed to read as follows: 

Note: Hand wheels may be the manufacturer's standard or as 
specified by the purchaser, provided they properly fit the stem 
of the standard valve. 

The subcommittee chairman is J. E. Ennis, engineering as- 
sistant, New York Central System. 


Boiler and Firebox Materials and Construction 


The 1941 report on locomotive boiler and firebox material 
and construction showed information obtained by questionnaire 
to railroads and three builders. 

After study of this information, the committee submitted the 
following recommendations: 


ASSEMBLY AND WORKMANSHIP 


Boilers should be assembled as free from fabrication strains 
as possible. This requires that all component parts, particularly 
the shell courses and connecting sheets be assembled in a work- 
manlike manner, in order to be free of stresses after riveting 
is done. Any other procedure will impose unnecessary stresses 
on parts and contribute to ultimate failure in service and high 
maintenance costs. 


THICKNESS OF TUBE SHEETS 


Thickness of tube sheets should be sufficient to provide the re- 
quired strength without sacrificing necessary flexibility and heat 
transfer. Heat transfer is, of course,.more important for the 
firebox tube sheet than for front tube sheet, but flexibility is 
equally important for both. In order to meet the requirements 
of strength, flexibility and heat transfer, the following thicknesses 
of tube sheets are recommended: 
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Front tube sheet to be % in. on boilers under 75 in. in diameter 
and $$ in. on boilers over 75 in. in diameter. 

Firebox tube sheet to be 4 in. thick for boiler pressures up 
to and including 300 lb. per sq. in. 

The radius of front tube-sheet flange should be not less than 
l in. and not more than 2 in. ? 

The radius of the back tube sheet flange should not be less 
than 34 in. with riveted construction and 1% in. with welded 
construction. The minimum space between the side of the tubes 
and inside of crown sheet should not be less than 274 in. and 
space between side of tubes and inside of side sheets should not 
be less than 174 in. This distance is based on a %-in. tube 
sheet with 34-in. radius. If these dimensions are increased, the 
space between the tubes and sheets should be increased accordingly. 

It is preferable to hot-flange sheets and they should be annealed 
to relieve internal stresses and restore the strength of material 
after flanging. 


THICKNESS OF BOILER ROOF SHEETS 


Maximum allowable working pressure for any thickness of 
roof sheet to be computed by the following formula: 
TS tE 
= —— х س‎ 
FS R — = (s X sin a) 
where: ; 
Р = maximum allowable working pressure, Ib. per 
Sq. in. 
TS = ultimate strength of material, lb. per sq. in. 
FS — factor of safety. 
t — thickness of roof sheet, in. 
— minimum efficiency of roof sheet through joints 
or stay holes. 
R — radius of roof sheet, in. 
a — angle any crown stay makes with vertical axis 
of boiler. 
s — transverse spacing of crown stays in crown sheet, 
in. 
Z(sxsina)-—summated value of transverse spacing s X sin а 
for all crown stays considered in one transverse 
plane and on one side of vertical axis of boiler. 


0 
1 
| 
| 
| 
x 
j 
| 
! 
! 
3 


The above formula applies to the longitudinal center section 
O-O (Fig. 1) of the roof sheet, and in cases where E is reduced 
at another section O- A4, the maximum allowable working pressure 
based on the strength at that section may be increased in the pro- 
portion that the distance X from the roof sheet to the top of the 
crown sheet at the center bears to the distance Y, measured on 
a radial line OA through the other section from the roof sheet 
to a line tangent to the crown sheet and at right angles to the 
radial line OA, or 

X 
P max. =F OA x= 
Y 


where 


Poa — maximum allowable working pressure based on 
strength at section O-A. 


RATE OF INCREASE IN WIDTH OF WATER SPACE 


To provide sufficient space for circulation and release of steam, 
it is recommended that fireboxes be designed so that the rate of 
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increase in the width of water space will be as follows: (a) adja 
cent to the firebox tube sheet, not less than .5 in. per ft.; (b) near 
the firebox door sheet, not less than .3 in. per ft. | 


SPACE BETWEEN CROWN SHEET AND ROOF SHEET | 


The capacity of the locomotive boiler is limited by its diameter 
because this determines the gas area of the flues through which 
all the gases of combustion must pass; in addition it must provi 
space for the superheater through which all the steam generat 
must flow. It determines the flue heating surface that can № 
installed per unit length of flue, the area of the steam-disengagi 
surface, and the steam volume above the water level in the boil 
This last item is of the greatest importance, and is, in reali 
the limiting factor in high-output operation to prevent wa 
carry-over into the superheater and cylinders. 

In order to provide proper area for steam release and vol 
without unduly restricting boiler capacity, the space betw 
the crown sheet and the roof sheet at the firebox tube s 
should be not less than .30 D nor more than .35 D, where 
represents inside diameter, first course. 


THREADS ON FIREBOX END or RIGID RADIAL STAYBOLTS 


It is recommended that threads on the firebox and of rigid radi 
staybolts, if tapered, be tapered 134-in. in 12. 

The.subcommittee chairman is Е. E. Russell, chief mechanical 
engineer, Southern Pacific. 


Report of 
The Committee on Wheels 


Shop inspection disclose 
conditions requiring ех 
tension of mandatory pre 
visions of Section XX of 
the Wheel and Axle Manual 


C. B. Bryant,* 
Chairman 


In view of the unusual conditions this report is confined to items 
of unusual importance on those requiring letter ballot or othtt 
formal action. f 

During August, 1944, the committee authorized the manuta- 
ture of 150,000 chilled-iron wheels of 750 Ib. nominal weight and 
50,000 chilled-iron wheels of 850 lb. nominal weight, according 
to the so-called 1942 design submitted by the Association Ol 
Manufacturers of Chilled Car Wheels under date of August 14 
1944. This design incorporates changes in the contour of tht 
flange and in the flange-supporting brackets which should mate 
rially reduce flange failures. The design was first cleared with 
the Track Committee of the Engineering Division. The wheel: 
are to be marked “AAR-X” for identification. 

Continuing its study of service behavior of chilled-iron wheels 
the committee has arranged to collect data on wheel failures by 
questionnaires sent to a selected group of railroads. As а con- 
sequence of these studies, certain changes in the interchangt 
rules have been recommended which will tend to restrict the ux 
of the single-plate non-bracketed design of wheels. These 
changes were submitted to the membership in Letter Ballot 
Circular DV-1087, dated May 21, 1945. The studies are com 
tinuing. 

The matter of maximum carbon in wrought-steel wheels with 
reference to question of relationship of high carbon to wheel 
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tailures has been under study and factual data secured from a 
selected list of member railroads. This survey indicates the 
majority of wheel failures on untreated wheels to Specification 
M-107 are in the upper carbon range. 
the requirement for carbon content shown under Paragraph 5— 
Chemical Composition of Section II in Specification M-107 be 
reduced from the present range of 0.87—0.82 per cent to a range 
of 0.65—0.77 per cent; also, that Paragraph 8(b) of Section III 
in the specification be modified by eliminating the се 
portion as shown below: 

8(b) When so specified in the purchaser's order, wheels of 
rach type and rough bore diameter shipped in any one carload 
ot shall be so selected as to permit mating and mounting within 
1 five-point carbon range according to the carbon content stamped 
m the wheels, i.e., 67-72, 68-73, 69-74, 70-75, etc., the preferred 
zoup ranges being from 70-75 to 75-80. 

These modifications have the concurrence of the Committee on 
Specifications for Materials. 

In order to provide a wheel circumference gauge suitable for 
ке on larger sized wheels, a new gauge covering wheels from 
В to 52 in. in diameter has been authorized subject to letter 
allot approval. 

An extensive revision of the Wheel and Axle Manual was 
mdertaken during the year and those changes requiring formal 
ipproval by the membership have been submitted to letter ballot. 

In the annual report dated May 23, 1944, the ‘appointment .of 
| qualified inspector by the association to check wheel-shop 
ıractices was suggested. During the intervening year this work 
as gone forward and the inspection has been effective in dis- 
losing practice$ requiring improvement. Some of the condi- 
ions disclosed have indicated the necessity of strengthening and 
xtending the mandatory requirements of Section XX of the 
Nheel and Axle Manual, Letter Ballot DV-1087 covers the 
hanges recommended by your committee. These charges will 
acilitate the improvement of wheel-shop practices. 


Material Specifications 


Changes proposed in sev- 
eral standard material 
specifications — Annul- 
ments of emergency speci- 
fications recommended 


T. D. Sedwick,* 
Chairman 


[һе committee has given consideration to the annulment of cer- 
ain emergency specifications as would be desirable and permissi- 
le at this time in view of the revocation by the War Production 
lard of certain schedules of Limitation Order L-211 Con- 
ideration has also been given to changes and revisions of certain 
bh specifications and the following recommendations are 
ubmitted : 


Carbon-Steel Axles 


_It is recommended that the annulment of emergency specifica- 
ions E. M. 101-42, for carbon-steel axles for cars and locomo- 
ive tenders in view of W. P. B. revocation of Schedule V to 
L-211, also the following revisions of standard specifications 
M-101-41, be submitted to letter ballot. 

Revise "сес. 1 (Ь) аз follows: Three grades of axles are рго- 
vided: including: Grade A—as-forged axles up to and including 
those hose 6%4-in. nominal diameter at the center; Grade B—annealed 
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It is recommended that 


axles of any size; Grade C—normalized and tempered axles of 
any size. Freight-car axles over 614 in. diameter at the center 
shall be furnished in this grade. 

Change "Paragraph" to- “Section” in Sec. 13, 14 and 15 (d). 

Sec. 20 (b)—If any test specimen fails because of mechanical 
reasons, it may be discarded and another specimen taken. 

Add new Par. (a) in Sec. 22, and move others down from 
(a) and (b) to (b) and (c) :— 

Sec. 22 (a) If the results of the physical tests of any test lot 
do, not conform to the requirements specified because a flaw 
developed in the test specimen during testing, a retest shall be 
allowed if the defect is not caused by ruptures, cracks, or flakes 
in the steel. 

Sec. 22 (b) present (a)—Change Par. 18 to Sec. 18. 

Sec. 22 (c) present.(b)—Change Par. 18 to 21 to Sec. 18 
to 21. 

Sec. 23 (a)—Change the last line to read "dimensions shown 
in Sec. D of the Manual." | 

Rewrite Sec. 27 (a) Axles which do not have black collars 
shall be legibly stamped with letters and figures not less than 
%4 in. high, in the location shown in Fig. 6. (b) Axles having 
black collars may have the same information stamped on the 
collar with letters and figures not less than %4 in. high. In this 
case, the requirement to finish turn one end of the axle for 
stamping may be disregarded. 

Fig. 6 to be revised so as to omit Notes 2 aid 5. 


Forgings 

Specifications have been prepared, embracing in one specifica- 
tion, only, carbon-steel forgings, annealed and unannealed, nor- 
malized and tempered, and quenched and tempered, and in an- 
other specification alloy-steel forgings, normalized and tempered, 
and quenched and tempered. These two specifications are in- 
tended to replace standard A. A. R. specifications M-102 and 
M-104, and reference to A. S. T. M. specifications A-236 and 

A-238 in the association's standards. 

(The two recommended specifications are shown as Exhibit 4, 
Spec. M-126-45 for carbon-steel forgings and Exhibit B, Spec. 
M-127-45 for alloy-steel forgings. “These two exhibits, also 
Exhibits C to H, incl, prepared by the committee are pot in- 
cluded, for lack of space, in this abstract of the committee's 
report.—Editor.) 

Both of these specifications have been submitted to the Com- 
mittee on Car Construction and the Committee on Locomotive 
Construction, and a majority approval was received from both 
committees. Comments received from one member on each of the 
committees mentioned have been thoroughly analyzed, and it is 
felt that the specifications as written are clear as to intent, and 
that forgings complying with their requirements will be fully 
satisfactory. 


Blooms, Billets and Slabs for Forgings 


It is recommended that the question of rescinding Spec. M-105- 
41 and emergency Spec. E. M. 105-42 for blooms, billets and 
slabs for forgings be referred to letter ballot of the members. 
This recommendatioh is made for the reason that the A. S. T. M. 
specifications referred to in emergency Spec. E. M. 105-42, have 
been nullified by that society, and the requirements of our present 
standard specifications, M-105-41, are such that it is desirable 
that they be revised to broaden the scope of the specifications, 
and incorporate additional desirable requirements. 

It is, therefore, recommended that, until new A. A. R. specifica- 
tions ‘can be prepared, with up-to-date requirements, there be 
shown in the A. A. R. Manual a sheet identified as M-105-45, 
Exhibit C. 

- It is recommended that annulment of emergency Spec. E. M. 
106-42, for steel tires, locomotive and car, permitted through 
revocation by W. P. B. of Schedule 11 to L-211, be approved. 

Reference to A. S. T. M. Spec. A-53-42 covering furnace- 
welded, electric-resistance-welded and seamless-steel pipe should 
be changed to A. S. T. M. Spec. A-53-44. 

It is recommended that annulment of emergency Spec. E. M. 
112-43 covering carbon-steel bars for railway springs be ap- 
proved. It is further recommended that standard Spec. M-112-42 
be modified by adding requirements shown in emergency Spec. 
E. M.-112-43, covering flat spring-steel bars, over 6 in. to 8 in. 
inclusive, to the table in Sec. III. 

To bring the requirements of Spec. М-115 for boiler and fire- 
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box. carbon steel up to date, and to include available classes of 
this grade of steel, the specifications have been revised, and it 
is recommended that ‘the revised specifications, Exhibit D, be 
submitted to letter ballot of the members. 

The physical requirements of the usual grades have not been 
changed; however recognized tensile requirements for carbon- 
silicon steel have been added, and the chemical compositions 
have also been brought in compliance with present recognized 
practices. 

It is further recommended that annulment of emergency Spec. 
Е. М. 115-43, permitted through revocation, by the W. P. B., of 
Schedule 8 to L-211, be approved. 

It is recommended that the following be submitted to letter 
ballot of the members: (a) Annulment of emergency Spec. E. M. 
116-43, as permitted through revocation, by the W. P. B. of 
Schedule 8 to L-211: (b) Modification of standard Spec. M-116 
covering structural-steel shapes, plates and bars, as follows: 
Sec. II. Chemical Properties and Tests, Par. 5. Check analyses 
may be made by the purchaser from finished material represent- 
ing each melt. The chemical composition thus determined shall 
not exceed the requirements specified in Par. 3 by more than 
25 per cent. The specifications are otherwise to remain the same 
as now printed. 

It is recommended that the following be submitted to Letter 
Ballot of the Members: (a) Annulment of emergency Spec. 
E. M. 117-43 covering steel sheets and thin plates, as permitted 
through revocation, by the W. P. B., of Schedule 8 to L-211: 
(b) Revision of standard Spec. M-117, as follows: Sect. II. 
Chemical Properties and Tests, Par. 5, Check analysis—An anal- 
ysis may be made by the purchaser from finished material repre- 
senting each melt or lot of ten tons. The carbon, phosphorus, and 
sulphur content thus determined shall not exceed that specified in 
Sec. 4 by more than 25 per cent. 

It is recommended that annulment of emergency Spec. E, M. 
124-42 covering heat-treated tires for cars and locomotives 
permitted through revocation by the W. P. B. of Schedule 11 
to L-211, be approved. 


Steel Castings 


To bring M-201-36 and emergency Spec. E. M. 201-42 for 
steel castings up to date, and broaden its scope so as to take ad- 
vantage of improved present day practices, new specifications 
have been draíted, and are identified as Exhibit E. 

These specifications have been submitted to the Committee on 
Car Construction and the Committee on Locomotive Construc- 
tion, and a majority approval was received from both committees. 
Comments received from one member of each of the committees 
mentioned have been thoroughly analyzed, and it is felt that the 
specifications as written are clear as to intent, and that castings 
furnished in compliance with the requirements of these specifica- 
tions would be fully satisfactory. 

It is recommended that annulment of emergency Spec. E. M. 
201-42, and revision of standard Spec. M-201-36 be submitted to 
letter ballot of the members. 


Malleable-Iron Castings 


To provide for the use of an alternate test specimen to be 
permitted under A. A. R, Spec. M-402, for malleable-iron cast- 
ings, it is recommended that Par. 5 (first sentence) be changed 
to read as follows: Test Specimens.—(a) Tension test specimens 
can be of the form and dimensions shown in Fig. 1 or Fig. 1-а. 
(design of alternate test specimen, attached. identified as Exhibit 
F, should be shown below Fig. 1 on page 2 of specifications, and 
designated as Fig. 1-a). 

Emergency Spec. E. M. 601-44 for air brake and train air 
signal hose have been revised to include a cover made of Neoprene 
rubber. The revised emergency Spec. E. M. 601-45, shown in 
Exhibit G, are recommended for approval. 

It is recommended that specifications for rubber goods, general 
instructions on standard methods of tests be covered by including 
in the manual emergency Spec. E. M. 607-45, Exhibit H. 

In accordance with practice of reviewing specifications in effect 
for five years, without change, it is recommended that Spec. 
M-908-34, covering Paper, insulation, for refrigerator cars, be 
reaffirmed. 

As general information, the various laboratories represented 
in the Committee on Specifications for Materials, are presently 
carrying out some cooperative investigations of various items, 
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particularly in connection with age resistance tests of syntheti 
rubber, Buna S and Neoprene, for cover of air-brake hose, brake 


. cylinder lubricants, etc. 


Brakes and Brake Equipmen 


Better control of mainte- 
nance of K triples and 
AB parts provided for— 
Braking ratios of low 
gross-to-tare cars revised 


J. P. Lantelme,* 
Chairman 


In order to eliminate reports of lubricator swabs coming out û 
place on AB brake-cylinder pistons, the air-brake manufactures 
have improved the design of this lubricator swab by increas 
it to double its depth and eliminating the use of the expandig 
spring. کو‎ 

This change does not effect the interchangeability of any pat 
of the brake-cylinder assembly, nor does it change the price û 
the piston lubricator. 


Maintenance of Freight Air Brakes 


A thorough investigation had revealed a number of mechani 
variations from standard in the triple valves and test racks, whid 
had an influence on the operation of K valves. Instructions we 
sent to all concerned calling attention to the importance of if 
specting and gauging the various parts of the K valve; also, 1 
order to provide more restrictive tests for the K valve on t 
test racks, several modifications were made in the Code of Test 
(Instruction Pamphlet No. 5039-1) such as: (a) Reducing thy 
maximum allowable resistance in the piston alone and in thi 
piston and slide valve combined; (b) reducing the тахти 
allowable ring leakage; (c) making the service stability te 
more restrictive. 

These changes were placed in effect September 1, 19H, an 
if adhered to will result in a reduction of reports of undcsird 
brake applications on freight trains. | 

Also, to provide more restrictive limitations in the maintenan 
of the AB valves, the use of the following gauges was recom 
mended, effective September 1, 1944: (a) Gauge for small service 
and emergency-piston bushings; (b) gauge for the small diamete 
of the service and emergency pistons; (c) gauge for the diamete! 
of the emergency-piston bush and selecting proper size rings 
(d) gauge for the diameter of the service-piston bush and se 
ing the proper size rings; (e) gauge for the accelerated reos 
piston; (f) gauge for the vent-valve-piston bush and select 
proper size rings. 


Tests of D-22 Valves 


Progress is reported in tests of D-22 valves for improves 
H. S. C. brake equipment on passenger cars and Diesel-electt® 
locomotives. The total number of failures reported to April ^ 
1945, on test cars was 104, including failures of the Pu 
detail parts: Relay B21, 12; relay F, 10; relay A, 2: , és 
service portions, 11; D-22 emergency portions, 5; slack adjusters 
62; brake cylinders, 11; reservoirs, 1; seals broken, 3. e t 
April 30, 1945, 28 cars have been reported for 18-month Bx Я 

From this report it will be noted that while the total pum 
of failures of slack adjusters are highest, it must be iare 
that there are four slack adjusters and four brake cylinders t 
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each car compared with one of any other unit. This is submitted 
for information and a complete report will be prepared after the 
three-year period with the committee’s recommendations. 


Corrosion of Air-Brake Equipment 


The committee, in conjunction with the air brake manufac- 
turers, has been making continuous studies since 1939 of various 
ways and means to reduce or eliminate the corrosion of air-brake 
parts, especially on refrigerator cars, where in many cases the 
parts had to be removed before the expiration of the air-brake 
cleaning date. 

In the early stages of the study of corrosion-resistant paints, 
the manufacturers established that it would be necessary to dis- 
card the use of paraffin for treatment of castings. This was for 
the reason that paints of the type that were found to be best 
suited for the purpose, could not be used on a paraffined surface. 
In their research for a substitute for paraffin for treating castings 
they located a new material that on a thorough trial proved to 
be superior to paraffin both from a rust-resisting standpoint and 
a base for paint. 

The air brake manufacturers have already changed over to 
this new treatment for all brake castings. 

With the new basic treatment for castings they were then in 
a position to change over from the present standard paint to a 
more resistant paint. They have definitely established what 
materials are required in a paint having high rust-resisting char- 
acteristics, and as soon as the materials are available they plan 
to use them. 

In the meantime they have found a substitute paint that ‘tests 
show to be superior to the paint they are now using, but of 
course, not as good as the paint they will ultimately use; how- 
ever, not to defer changing over to the ultimate paint they have 
decided to use the substitute paint to take advantage of the 
improvement that can be secured. Р 

The manufacturers advise that this change will not increase 
whe cost of the brake equipment. 


Cleaning, Testing and Lubricating AB Brakes 


Due to prevailing conditions, including the impossibility of 
taking cars with experimental AB brakes out of service for test 
and the increasing number of these cars reported for being 
inoperative, the reports of which do not give complete informa- 
tion, it was agreed that a letter be sent to member roads request- 
ing that brakes on these cars be given periodic attention. Cir- 
cular DV-1082, dated February 15, 1945, was issued requesting 
that these cars be given air-brake attention in accordance with 
Interchange Rule No. 60, furnishing the additional information 
shown in the circular, After all these cars have received this 
| air-brake attention, a complete report will be submitted. 


Braking Ratios for Tank Cars 


Consideration has been given to the braking ratio for tank cars 
of heavy construction having high lightweights and used to 
transport the lighter petroleum fractions. In order to include in 
the present braking power requirements certain classes of cars 
having an exceptionally. low gross-to-tare ratio, it was recom- 
mended that a revision of the last two paragraphs on Page E-12 
of the А. A. R. Manual, be made as shown below and recom- 
mended as a ballot item. 

Proposed Form: On and after January 1, 1946, all freight cars 
offered in interchange having single-capacity brakes shall have a 
nominal braking ratio of not less than 50 per cent nor more than 
^? per cent of the empty-car weight, based on а brake-cylinder 
Pressure of 50 Ib. per sq. in., except refrigerator cars which shall 
have a nominal braking ratio. of not less than 50 пог more than 
60 per cent of the empty car weight, based on 50 Ib. per sq. in. 
brake cylinder pressure. Adopted, 1913; Revised, 1938, 1945. 

It is also recommended that Par. (b-9) of Interchange Rule 3 
he revised accordingly. 

at addition to the above, the following items are among 
those under active consideration by the committee: (a) Test 
En for single car test device; (b) charging test for AB valves 
i ош tracks; (c) gauges for AB valves; (d) standard loca- 

П lor release valve handles; (e) automatic blow down for 
reight-car release valves. 


Agr атса Engineer 


We also wish to record our appreciation for the assistance 
given by various manufacturing companies on subjects jointly 
discussed with them, also for the use of their laboratory facilities. 


Couplers and Draft Gears 


Coupler reclamation prac- 
tices under close scrutiny 
—Development of an in- 
terlocking type freight 
coupler is now under way 


H. W. Coddington,* 
Chairman 


During the year the committee held two meetings, a portion of 
each meeting being in conjunction with the Coupler Manufacturers 
Mechanical Committee that consideration might be given to 
problems of mutual interest. 

One circular letter was directed to the members and private 
car owners during the year, dated August 10, 1944, relating to 
the abusive treatment of draft keys fesulting from the indis- 
¢riminate use of the cutting torch. This letter was accompanied 
by photographic illustrations of the conditions observed on a 
member road: 


Draft-Key Retainers 


It is the opinion of the committee that the inspection of draft- 
key retainers in transportation yards would be improved if all 
draft keys were applied from the brake pipe side, since when 


Proposed changes in the thickness of the 
T-type tightlock coupler lock to permit seat- 
ing on the knuckle-tail shelf 


keys are applied from the opposite side the brake pipe interferes 
with clear vision of the retainer and the accompanying cotter. 
In addition to improving the inspection facilities of the draft 
key retainer, when keys are applied as suggested, the brake pipe 
in many instances would serve as a retarding influence should 
the retainer be missing. Should the key continue to work out 
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Proposed changes in the thickness of the Type 
H tightlock coupler lock to permit seating on 
the knuckle-tail shelf 


there is a possibility of fracturing the brake pipe and causing 
application of the brakes under which condition the defective 
draft equipment would be detected. ^ : 

In its meeting in Cleveland on May 3, 1945, the committee was 
unanimous in recommending. £o: the.Committee оп Car Construc- 
tion that draft keys be applied from the brake-pipe side in order 
to facilitate inspection of the draft-key retainer and cotter. 

In the 1944 report mention was made of the appointment of a 
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Proposed changes in the lock shelf of the Type H tightlock coupler 
knuckle to permit seating of the lock 
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joint subcommittee of the Car Construction Committee and the 
Committee on Couplers and Draft Gears to evolve a more secure 
type of draft-key retainer. Investigation of the loss of retainers 
due to shearing of the cotter developed that this condition wa: 
occurring when the standard retainer would ride up on the 
shoulder of the outside cheek plates used with two- and three-ke 
draft-gear attachments thus causing a shearing action against 
the cotter. Recognizing this condition the joint subcommittee 
presented for consideration a modified retainer in which a sted 
strap was welded to the top of the retainer head in such; 
manner that the strap could be bent around and under the edge of 
the draft key and thus prevent it swiveling into a position where 
the head would foul on the cheek plate. The Coupler Committe 
approved this suggested retainer and referred it to the Car 
Construction Committee. ў 

A further development aiong this line is the modification of 


Retainer Applied to Five Inch Key. 


————À——4À4 


Retainer Applied to Six Inch Key 


A forged draft-gear retainer with elongated 
ends for turning under the key to preveat 
swiveling 


the retainer shown iri Fig. 2 of the’ 1944 report, and consists 
a forged retainer with the ends elongated to the extent they 
be turned under the draft key to prevent swiveling. This ^ 
of retainer also met the approval of the committee and = 
referred to the Car Construction Committee for its considerati: 


Maintenance and Inspection of Draft Gears 


In the early part of 1934, the Director of the Bureau of 5219; 
of the Interstate Commerce Commission, stressed the importa! 
of improving the condition of draft gears and attachments th 
reducing the unresisted slack in the coupler and draítfar 
assembly. At that time a member road represented on the cur 
mittee made a check of 1,838 car ends and found that 187 1%. 
cent of the cars would require attention on the basis of the 5 
limit and 38.4 per cent on the l-in. limit. At that time pneac 
unresisted slack was set as a limit to be observed when G^ 
were on the shop track and established as recommended pratt 
in 1934 (see Plate L-142-1942 of the Manual of Standard 2* 
Recommended Practice). AE 

A similar survey was recently made on the same road шо 
3,095 car ends; this survey showed only 3.6 per cent over 
1%-in, limit and 10.4 per cent showed 1 in. free slack T 

The committee, in considering this subject, recommends t 
1 in. be adopted as recommended practice and Plate L-18- 
be revised by reducing the present 174 in. dimension to! = | 


_Aligning Wing 
Sectional Plon Toword Bottom 


Present 
Front Elevation 


Proposed changes in the guard arm and align- 
ment wing of the Type H tightlock coupler to 
allow for more guard arm distortion in service 


` Reclamation of Couplers, Knuckles, Locks, Etc. 


During the year two items of reclamation have been presented 
‘to your committee for consideration. One was prompted by a 
teport from the A. A. R. mechanical inspectors that they had 
found instances where parts of separate couplers, the shank of 
one coupler and the head of another, had been welded together 
. to form a complete unit. While your committee recognizes that 
` such an operation could be satisfactorily performed if properly 
supervised, it does nót consider that a; practice of this kind 
should be recognizéd 'ür petmitted under the Association's rules 
governing the reclamation of couplers and parts, 
Ы Another suggestion has been made that couplers be normalized 
Qu the time cars are undergoing heavy repairs. 
` The process of normalizing would be of value in overcoming a 


Proposed 
Dia.-1.690" 


Present 
Dio.-1.650" 


Proposed change in the diameter of the pivot- 


pin hole in the pivot lugs of the Type H 
tightlock coupler 


condition of metal fatigue, but examination of broken couplers 
does not indicate that any appreciable proportion of these failures 
can be attributed to metal fatigue. Taking into consideration the 
fact that the coupler would have to be completely dismantled 
for the normalizing treatment due to the difference in composi- 
ton of parts, and the questionable value that might be obtained 
from à general practice of this nature, the committee does not 
look with favor upon recognizing this as a suitable procedure to 
Improve the shock resistance of the coupler. 


Railway Mechanical Engineer 


Proposed Articulated Rotary Lever Assembly 


A subcommittee of the Mechanical Committee of the Standard 
Coupler Manufacturers has been following the performance of 
the proposed articulated rotary lever assembly as applied to 
Atchison, Topeka & Santa Fe cars, but limited observations did 
not. warrant a report of progress at this time. 

The subcommittee has earnestly requested that members of 
the Coupler. Committee apply from 25 to 50 car sets of this 
operating arrangement until some 200 additional applications are 
made so that the operation of the device can be observed under 
more extensive and diversified service conditions. 

At its ‘meeting in Cleveland on May 3, 1945, the Coupler Com- 
mittee authorized these additional applications with the under- 
standing that the Mechanicl Committee would make the necessary 
arrangements directly with the railroads they may select and 
report the name of the railroad and the car number to A. C. 
Browning as the application on each road is completed. 


Increased Yield Strength of Knuckles 


The Mechanical Committee of the Standard Coupler Manu- 
facturers has for some time been investigating the possibility of 
increasing the yield strength of knuckles for standard Type-E 
and tightlock couplers in order to reduce the stretching and 
breakage of knuckles occurring in service. ; 

An important part of this problem is to keep the ultimate 
strength of the knuckle less than the ultimate strength of the 
bar as a protection against breakage of the bar. The develop- 
ment work has progressed to where Һе’ desired results have been 
obtained experimentall and a program of tests has been laid 
out and approved. The required material for these official tests 
is now in process and when available, arrangements will be made 
to conduct the tests under the supervision of the joint subcommit- 
tee representing both the Mechanical Committee and the Coupler 
Committee having in mind that when this program is completed 
suitable specifications will be developed. | d 


Tightlock Couplers 


During the past year the problem of sticking locks in tightlock 
couplers has been carefully investigated. Service experience 
has demonstrated that when the lock becomes seated, on the shelf 


of the knuckle tail, sticking of the lock no longer occurs. The 
Symetrical About &. 
Section А-А 
` The proposed change in diameter of the pivot- 
pin hole of Type H and T-type tightlock 
coupler knuckles 
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Method of reclaiming tightlock coupler shanks when worn from 
contact with the carrier 


Mechanical Committee of the Standard Coupler Manufacturers 
recommends that when objectionable sticking of locks occurs in 
service, adjustments be made by reducing the thickness of the 
lock by machining or grinding the knuckle face of the lock an 
amount sufficient to lower the lock until it seats on the knuckle- 
tail shelf. The amount to be removed from the knuckle face of 
the lock depends upon the distance the lock seats above the 
knuckle tail shelf, the ratio being %4 in. for each % in. the lock 


is above the shelf. 


The Mechanical Committee also recommended for new Type-H 
couplers, changes in the thickness of the lock and the height of 
the shelf on the tail of the knuckle to provide for seating of the 
lock on the knuckle-tail shelf or not to exceed % in. above the 
These changes were approved by the Coupler Committee 
with the understanding that the coupler manufacturers will con- 
tinue to consider other possible means to eliminate sticking of 
This approval 
also included a reduction in the thickness of locks as manufactured 
for maintenance of T-type tightlock couplers modified in accord- 


shelf. 


locks and still retain the take-up slack feature 


ance with Circular No. 942-A. 


Another improvement affecting the tightlock coupler was re- 
cently recommended by the Mechanical Committee and has been 
This change involves an 
increase in the diameter of the pivot pin hole in the pivot lugs 
of the Type-H coupler head, the Type-H knuckle and the T-type 
knuckle. Service experience has shown that the previous diameter 
of the pin hole was too small to accommodate satisfactorily the 
standard knuckle pin and to provide for proper fitting between 
the pulling lugs and buffing shoulders of the coupler head and 


approved by the Coupler Committee. 


knuckle. 


An improvement has been made affecting the interlock between 
the guard arm and gathering wing pocket to assure more satis- 
factory coupling between two type-H couplers even though the 
end of the guard arm of either or both couplers has been bent 


outward as much as 34 in. 


All type-H couplers, knuckles and locks as well as knuckles 
and locks for maintenance to T-tvpe modified couplers bearing 
cast date May, 1945, and later, will incorporate all the above 


improvements. 


In February, 1943. the Committee on Couplers and Draft 
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Gears and the General Committee approved the modification of | 
existing T-type tightlock couplers in accordance with Mechanical 
Committee Circular No. 942-A, which provides for changing to 
rotary operation, using the No. 6 coupler operating mechanism 
and incorporating the same principle of anti-creep arrangement 
as employed in the tvpe-H coupler. With few exceptions, the 
railroads using tightlock couplers have initiated a modification 
program and have a considerable number of these couplers 
modified. The coupler manufacturers have improved conditions 
so that they are now in better position to supply the needed 
coupler and operating mechanism parts to keep these modificati 
programs moving. | 


Tightlock-Coupler Reclamation 


A satisfactory method of reclaiming tightlock coupler shank | 
where they have been worn from contact with the carrier ha 
been under consideration by the Mechanical Committee and the 
Coupler Committee. At the last joint meeting a reclamation 
practice was approved which consists of smooth machine finishing 
of the worn surface of the shank to a depth of М in. and welding 
into the recess thus formed a %-in. spring-steel plate. Thi' 
reclamation procedure will be issued in the form of a circula: 
for general distribution. 

The Mechanical Committee is now preparing a new circular 
which will cover all recommended tightlock coupler reclamatice 
practices, including that here described. It is intended to include 
also in this circular a complete guide to the proper maintenane 
of tightlock couplers. This circular when completed will be 
made available to all concerned. 


Proposed Type-F Interlocking Freight Coupler 


The subject of developing a postwar interlocking coupler for 
freight equipment is being progressed as rapidly as possible. A 
joint subcommittee has been appointed to represent the Car 
Construction Committee, the Mechanical Committee oi tk 
Standard Coupler Manufacturers and the Committee on Couples 
and Draft Gears. Several meetings have been held and definite 
progress has been made. As soon as a satisfactory design > 
agreed upon by the joint subcommittee, this design, together 
with a schedule of laboratory and road service tests, will tx! 
referred to this committee for consideration and appropriate 
action. 


Tightlock Yoke for Use with 
Twin Cushion Draft Gear 


A member road has suggested a design of short coupler yoke 
for use with Twin-Cushion draft gears which can be applied to 
a car with the standard A. A. R. 2454 in. length draft gear 
pocket. This design has been considered jointly with the Mc 
chanical Committee of the Standard Coupler Manufacturers and 
plans are now under way for making necessary laboratory test: 
to develop principally the column strength of the yoke under ий. 
This matter is being progressed as rapidly as existing condition: 


. will permit, and appears to the committee as being a desirable 


design pending the results of the laboratory tests. 


Report of Subcommittee on Draft Gears 


There has been no change during the past year in the number 
of approved draft gears. The list of approved and conditionally 
approved gears will be found in A. А. R. Circular N. V. lv. 
page 11, and also in the latest copy of the Interchange Rules 
under Rule 101. : 

During th® past year authority has been granted for the appli- 
cation of 2.500 additional car sets of the gear, which is designate: 
as Waugh Twin-Cushion Type WM 4-6. By this action the total 
applications authorized to date amount to 3,900 car sets. 


Emergency Substitutions of Materials 


The subcommittee has recently, obtained specific information 
from the various manufacturers covering physical properties v! 
substitute materials which are being used in certain certifed 
gears during the present emergency because of government 
restrictions on the use of critical materials. In most instances 
the manufacturer proposes to return to the use of original mate- 
rials as soon as they arc again available and the subcommittee 
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will require this in all cases unless it can bé shown that the 
substitute materials are as good as or better than those originally 
specified. : 


Draft Gears Manufactured in Canada 


As promised in last year's report, specimens of all certified gears ` 


manufactured in Canada were selected at random írom railroad 
or car builders stocks by representatives of the subcommittee and 
shipped to the Association Laboratory at Purdue University for 
check tests. These tests have been in progress since last summer 
and should be completed soon, after which the results will be 
reported in due course. It may be stated at this time, however, 
that certain deficiencies have already been called to the attention 
of the manufacturers involved with the suggestion that prompt 
worrective action be taken. In each case these manufacturers 
have shown a disposition to cooperate willingly. 


Report on Tank Cars 


Work of the committee 
was kept up without a 
formal meeting but mem- 
bers were called upon to 
serve on sub-committees 


F. Zeleny,* 
Chairman 


бшсе the last report, 232 dockets and applications for approval 
X designs have been submitted as follows: 87 covered designs, 
materials, and construction of 1,967 new shipping containers, for 
mounting on new cars or for replacement on existing cars; one 
ipplication covered the construction of eight multiple-unit cars 
о be used for the transportation of 15 Class I. C. C.-106A-500 
me-ton containers each; 126 applications covered alterations in, 


' Engineer of tests, Chicago, Burlington & Quincy. 


Eighteen Applications Requesting Approval of Tank-Car 


Appurtenances 
Applications Tank-car appurtenances 

1— Tanks fabricated of aluminum 

1— Protective housing for manway cover fittings 

1— Safety valve assembly for anhydrous hydrofluoric acid tank cars 

1— Ton-containers of fusion-welded construction 

3— Fusible plugs for ton-containers 

1— Angle valves for liquefied petroleum gas tank cars 

1— Gaging device for liquefied petroleum gas tank cars 

1— Arrangement for sealing off heater systems 

1— Modification of retest requirements for sulphuric acid tank cars 

1— 8-in. bottom outlet arrangement 

1— Substitute materials for Class I.C.C.-105-A series tank car 
manway cover studs and bolts 

1— Procedure for reconditioning ton-containers 

2— Revision of Fig. 8—Manhole covers for І.С.С.-104-А type and 
І.С.С.-105-А type tank cars 

1— Method of securing safety appliances 

1— Stuffing-box design for bottom outlet valve operating rods 


extending through dome 


additions to, or conversions and reconditioning of 2,165 existing 
tank cars or shipping containers. 

No reports have been received to indicate that any difficulties 
have been had in the continued use of B. & O. box car 390000, 
equipped with four steel-lined wooden tanks; B. & O. box car 
390050, equipped with five corrugated-steel tanks; and 100 car 
sets of converted air-activated cement containers, in the trans- 
portation of authorized less-dangerous petroleum products. 


Modifications of I. C. C. Regulations 


Upon request of the Office of Defense Transportation, the 
committee and the Bureau of Explosives recommended to the 
Interstate Commerce Commission a modification of the latter's 
regulations to authorize the use of Class A. R. A.-IV and I. C. C.- 
104 tank cars converted and stenciled as provided in Sec. 303 
(q) (1) for additional service transporting, inflammable liquids, 
under requirements suggested. The commission adopted the 
recommendation making it effective by suitable order. ` 

Upon recommendation of the committee, the commjsion by 
appropriate order authorized the use of Class A. R. A.-IV and 
I. C. С.-104 cars lacking specification expansion domes, which 
had required renewal but were not replaced because of inability 
to secure materials promptly and of the urgent necessity for 
prompt return of cars to service, transporting 65 Ib. liquefied 
compressed gas. The order required any such modified cars to 
have their specification markings supplemented by the term, 
"Emergency." 

To meet an extreme emergency in the production of ordnance 
and aviation gasoline because of lack of sulphuric acid at certain 
plants producing the former, the Office of Defense Transporta- 
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Green Bay & Western Locomotive 401 is one of six 2-8-2 type locomotives which are averaging 9,000 miles a month in freight service between 
Kewaunee, Wis., and Winona, Minn. 
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Proposed Alteratioas, Additions or Conversions Affecting 2,165 Cars 
or Shipping Containers 


Alter for additional lading service 

Anchorage changed from cast steel set-in type to single-piece riveted type 

Bottom outlet removed 

Conversion from A.R.A.-III general service to A.R.A.-III acid service 

Conversion from A.R.A.-IV to A.R.A.IV modified for 65 lb. liquefied 
petroleum gas (Iso-Butane) service 

Conversion from І.С.С.-103 to I.C.C:- 103 insulated 

Conversion from I.C.C.-103 to I.C.C.-103-B 

Conversion from I.C.C.-103-A to І.С. e 103-A insulated 

Conversion from I.C.C..104 to I.C.C..104 modified for 65 Ib. 
petroleum gas (Iso-Butane) service 

Gaging device and protective housing installed. 

Heater systems installed 


liquefied 


Heater systems removed 

Insulation and jacket installed 

One-ton shipping containers reconditioned 
Overhead unloading arrangement installed 
Tank capacity increased 

Tank lining installed 


tion requested permission to use inflammable liquids cars in 
limited number, restricted service, and for a definite period to 
transport acid from its point of production, for not to exceed 25 
miles, to the gasoline producing plants. The committee's recom- 
mendations for modification of the commission's regulations, 
concurred in by the Bureau of Explosives, to relieve the situa- 
tion and authorize the use of readily available equipment without 
the necessity for its shopping and alteration, were made effective 
by the commission's order, dated January 25, 1945. 

Upon recommendation of the committee and the Bureau of 
Explosives, the commission by its order of January 25, 1945, 
authorized the use of frangible discs having a %-in. breather 
hole in the center thereof to be applied to safety vents of Spec. 
ICC-103-A tank cars assigned to the transportation of sulphuric 
acid, as specified, in order to promote safety. 

While the committee as a whole has held no meetings since 
its last report on May 23, 1944, its members have frequently 
been called upon to serve on numerous subcommittees. ` These 
members' reports have been extremely helpful to the committee 
in disposfhg by correspondence of the various proposals, applica- 
tions and dockets requiring its attention. 


Committee on Prices for 
Labor and Materials 


Prices of materials show 
slight increases requiring 
rule changes—No change 
in per pound settlement 
prices for freight cars 


J. D. Rezner,* 
Chairman 


In order that the rules may currently provide an equitable basis 
for inter-road billing, your committee has continued the work of 
analyzing material, labor and new equipment costs in A.A.R. 
Interchange Rules 101, 107, 111 and 112 of the Freight Car Code, 
and Rules 21 and 22 of the Passenger Саг ‘Code, with a view of 
determining and recommending necessary changes to be made in 
the next supplement to the current code. 


Rule 101 


All miscellaneous material prices in Rule 101 were rechecked 
as of March 1, 1945, quotations submitted by the purchasing 
agents of the 10 selected railroads, representing 39 per cent of 
total freight car ownership in the United States and Canada, 
showing a slight upward trend in material markets as indicated 
by detail recommendations for revisions shown under this rule. 

New Item. 107-C. is added to provide.charge and credit for 
A.A.R. approved types of geared hand brakes. 

Revised identification. table for -brake beams as recommended 
by the Committee on Car Construction, which eliminates obsolete 
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types of beams, is substituted for present Fig. 1 (page 205 oi 
the 1945 code of interchange rules). References thereto in Note: 
2 and 4 following Item 213 have been modified accordingly. 

The item “Brake Wheel" in table of weights of miscellaneous 
items on page 210 of the current Code, is modified to indicate 
that wheels for geared hand brakes are not included. 


Rule 107 


Item 41 is eliminated and the wording of Item 98 modified to 
provide that R. & R. or R. of center pin is included in the allow- 
ances prescribed therein which is considered ample to absorb 
the go-get expense involved. 

Item 114 is modified to eliminate conflict with Item 81. 


Rule 112 


No tank cars of classes 103, 103-A and 203 were built during 
1944 and other types of freight cars constructed were consider- 
ably below the quantities on which per pound settlement price | 
have been established in the past., For this reason and because 
the cars were mostly ‘built in small lots under prevailing emer- 
gency conditions with wide fluctuations in costs and also because 
material quotations during 1944 reflected only slight changes over 
the two preceding years, no change in per pound settlement price 
for freight cars is recommended. 


Passenger Car Rule 21 


Item 20-K (slack adjusters) is modified to include necessary 
repair work and the allowance is increased accordingly. 


Passenger Car Rule 22 


Material price quotations were rechecked on the basis of quota- 
tions as of March 1, 1945, showing a slight upward trend, 25 
indicated by detail recommendations for revisions shown under 
this rule, with the exception of service metal on wrought- steel 
wheels which reflects a slight decrease brought about by. increase 
in scrap prices. 

New Items 38-A, 39-A, 40-A, 41-A and 42-E are added to 
provide allowances for 2%4-in. steam train line parts and appur- 
tenances, and Note 1 under Item 41 is modified accordingly. 

It is the intent of the Committee to investigate material costs 
again in October and if sufficient change develops, necessary ге 
vision will be made and inserted in the Rules effective January |, 


1946. 


Application of early tine of Barr narrow vestibule to a | Milwaukee 
coach (October 5,- 1889) —].. N: Barr, superintendent of motive power 
stands in the doorway 


Ica! Engineer 
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A VACATION FOR ED" 


No, suh! You done fixed it too good and it won't quit 


Ta: big boss called Ed, the electrical editor, into the 

office and said, “Ed, you didn’t have a vacation last year, 

if I remember correctly, and I’ve been thinking we might 

possibly arrange for you to get away a couple of weeks 
is summer.” 

“Thanks,” Ed said. “That would be nice. I sure 
would appreciate a vacation. I might even pick up a 
little magazine material at the same time.” 

“Glad you mentioned magazine material,” the boss 
said. “Of course you'll arrange material for the issue 
while you’re away. Where do you plan to go on your 
vacation ?” 

"Oh, I hadn't planned much,” Ed said. “If it wasn’t 
so far, I'd like to go to Colorado. Walt Wyre, you know, 
the fellow that does stories for us about Ned Sparks and 
Jim Evans, has a place in Colorado. He's invited me to 
come out there." 

"Yes, I've read some of the Walt Wyre stories," the 
boss said noncommittally. “It might be arranged so you 
could have time to go to Walt's place. I understand it's 
not too far from Denver." 


*In this story Walt Wyre turns his imagination on the editor to pro- 
еа mid-summer fantasy. When he writes about railroads he із sure 
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. terial,” the big boss suggested pointedly. 


By 
Walt Wyre 


“That sure would be fine.” Ed beamed and no one 
can do a better job of beaming than Ed, the electrical 
editor, when he is pleased.  . 

"Well, that's settled," the big boss picked up a note- 
book. “I presume you had planned to go by way of Chi- 
cago and Kansas City." 

*Hadn't figured any particular route; in fact, I didn't 
know I would get to go anywhere," Ed reminded. — 

“That’s as good route as any. Now while you're in 
Chicago, get in touch with Peters in our Chicago office 
and arrange to get a story at the Diesel electric plant 
at La Grange. While you're there it won't take longyto 
run over to the Illinois Central and get something on their 
maintenance of electrified suburban trains. Spend a day 
or two in Chicago. We can use some good electrical ma- 

“O. K., I'll do that and thanks for the vacation.” Ed 
rose and started to leave the office. 

*Just a minute. There's been quite a bit of discussion 
about using higher voltage for train lighting and air con- 
ditioning, I understand. Might be a good idea to contact 
electrical men and get their ideas on the subject." — 

“That’s right," Ed agreed. “Air conditioning has in- 
creased power demand considerably, making it necessary 
to use heavier wiring and batteries. Some electrical en- 
gineers are advocating 64-volt systems, some recommend 
110 volts, others think 110/220-vols three-wire systems 
would be better and there are.some who for various 
reasons do not advocate changing from the present 32 
volt systems, which are most used." 

“Well, get some material on the subj 
opinions, but get facts and figures." 

"I'll see what I can do," Ed fidgeted uncomfortably. 
Getting data complete enough to be of authoritative value 
on the subject of train voltages would require a lot more 
than a little casual questioning. 

"Anyway, it's something to be working on and you 
might spend a little time in Kansas City around the ter- 
minal and at the waste reclaiming plant. It's over across 
the river on the Kansas side, I understand. That’s all, 
I guess. You can figure on leaving about August first 
and you can take fifteen days." 


ect, nof just 


Ep swattowep the groan that formed in his throat. 
Fifteen days! Eight days traveling, three days in Chicago, 
two days in Kansas City would allow just two days of 
actual vacation time. The beam on his face became a 
frown as he rose and left the office. Instead of at least 
ten days of fishing and loafing in the crisp mountain air 
as he had envisioned, prospects had faded to a long hard 
trip, maybe a night's rest and starting back. 

Well, two days was better than none. Besides, it would 
be an opportunity to see a lot of new country and maybe 
find a good place to vacation later on. 

Between getting ready for the vacation and working up 
material for the magazine, Ed was busy as an ant at a 
picnic for the next ten days. His fishing tackle had not 
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been used for two years and some of it had been mislaid. 
His fly reel, the one that worked, had been loaned to an 
electrician the summer before and the electrician had 
neglected to return it. He found his fly rod, a book of 
flies, and a mess of hooks, then the tip joint of his fly 
rod fell on the floor and he stepped on it and broke it. 
Maybe Walt would have an extra tip, he figured, and 
packed the rod anyway. 

By only wasting five or six hours out of each twenty- 
four for the next ten days, Ed managed to get everything 
in pretty fair shape for the next issue of the magazine and 
his things packed for the trip. А broad bint not too 
lightly dropped and the boss told Ed to go ahead and 
start on his vacation three days sooner than originally 
planned. He called the passenger station and asked 
about getting a lower berth to Chicago. 

“About two weeks after Labor Day,” the agent said. 
“Business usually falls off a little about then. I might 
let you have an upper on one of the slower trains.” 

“O. K., if that’s the best you can do. What time can 
I leave?" 

"Let's see," the agent said, "I can give you an upper 
on a tourist car leaving here at 6:15 tomorrow morning." 

“TIl take it," Ed said resignedly. 


А: тне station Ed ran into Bill Johnson, assistant elec- 
trical engineer for the railroad. Bill suggested a cup of 
coffee and a doughnut. “The train hasn't been called 
yet,” Bill said. 

The two men pushed through the crowd and finally 
found places in the coffee shop. A very disinterested 
waitress served them doughnuts that from their appear- 
ance and taste might have started out as synthetic rubber 
experiments with coffee that made them wonder if it 
came out of the coffee urn or kitchen sink. 

In the meantime the train had backed into the station. 
Bill led the way through a side gate and the two got in 
ahead of the crowd. Bill knew the Pullman conductor 
and introduced him to Ed. “Take good care of him,” 
Bill told the conductor. ‘“Ed’s a friend of mine.” 

After about two hours riding, Johnson said goodby to 
Ed and left the train. Ed, a short time later, started to 
the diner to get lunch, but started was all, the diner was 
full and a line of people extending well into the adjoining 
Pullman made prospects for lunching soon very slim. 
About thirty minutes later he went back. There was still 
a line, but shorter, and he waited. About twenty minutes 
later Ed reached the door. “Sorry,” the steward said, 
“but the diner will be closed until dinner time." 

On the way back to his seat, Ed met the Pullman con- 
ductor, who said, “Say, aren't you an electrician ?” 

“Well, I might be called an electrician," Ed grinned. 
“T’ve worked at the trade." 

*Well, there's something wrong with the lights in the 
next car back. If it wouldn't be asking too much for you 
to look at it '' 

“TIl look at it," Ed agreed, “but I don't have any tools 
with me.” 

“The porter has a screwdriver and some pliers,” the 
conductor said. 

A blown fuse was the trouble in the car. When Ed 
put in a new fuse link, the lights were O. K. 

“Thanks a lot,” the Pullman conductor said. 
time I see you in town, I'll buy you a drink." 

“If you'll just tell me how to get a sandwich and a cup 
of coffee now I'll call it square.” Ed replied. 

“Oh, that can be arranged. I'll have the porter get you 
something." 

"Fine," Ed beamed, "if you have any more electrical 
trouble, just let me know." 

He got the sandwich and coffee O. K., but it wasn't 


“First 


348 


long until he regretted his rash promise to take care of 
electrical trouble. The air conditioning in another Pull. 
man quit and the conductor very tactfully reminded Ed 
that a man of his electrical knowledge and ability might 
be able to get it going in just a few minutes. 

Evidently there was something wrong with the thermo- 
stat circuit or relay because after checking all fuses, Ed) 
short-circuited the test points and the apparatus started: 
working. "When the car gets cool enough, better tum 
the air conditioning switch off," Ed told the conductor, 
"then when it begins to warm up, turn it on again." 

“О. K., I'll tell the porter.” | 

The smoking room was crowded and there was m 
lounge car. The porter started making up berths early 
and there being no place to sit, Ed climbed upstairs and 
to bed. He was dreaming of having a tug-of-war with’ 
a monstrous trout when he awoke, but it wasn't a fish 
doing the tugging, it as the Pullman porter. 

"What's the trouble?" Ed asked sleepily. 

"Sho' hates to wake you, Cap’n, but that air condi- 
ponte you worked on up the car ahead——” the porter 
said. 

“Yes, what's the matter with it? Has it quit again” 

“No, suh, dat's jes’ de trubble. You done fixed it to 
good, an’ it won't quit. I'se dug out all de extry blankets 
in de car an’ de people is hollerin’ for mo’ blankets.” 

“Did you turn it off ?" Ed asked. 

"No, suh, it's jes' like you left it." 

“О. K., I'll show you how to turn it off." Ed looked 
at his watch—2:30 a.m. He climbed down and went to 
the Pullman. "When he entered it felt like entering à 
frozen food locker plant. Ed turned the air conditioning 
off and explained to the porter about controlling the ат 
conditioning with the switch, then went back to bed. 


Next morning he was awakened by the noise in the 
crowded Pullman and trading his morning shave fora 
place in line managed to get breakfast. 

That evening when he reached Chicago, he found that 
Peters had reserved a room for him. It was too late to 
go to the I. C. terminal or out to the Diesel-electric plant 
Next morning he met Peters at the office and they ar- 
ranged to go to the Diesel plant that afternoon. The 
assistant superintendent, very young and very cordial 
insisted on going into minute details of every operation 
to such an extent that Ed was forced to go back next 
day to get the complete story. That afternoon he went to 
the I. C. and was more fortunate. He got the story there 
in short order. 

Ed was planning to leave Chicago for Kansas City tha 
night but when he went by the magazine office Woodward 
handed him a wire from the big boss. І 

“Get story of special tools and equipment used to expe 
dite locomotive repairs at Silvis.” 

Ed groaned as he saw another day vanish. 

At the Kansas City passenger terminal Pearson wa: 
very helpful and he got the story in short order and stil 
had time to catch an Argentine street car across the river 
As he rode along above the acres of stock yards, Ed noticec 
that not many of the pens were filled with cattle, but the 
odor was strong enough to have come from the Augear 
stables before Hercules flushed them out. On by th 
soap factories, down by mule barns and boiler works the 
street car clanked and groaned until the tracks straight: 
ened out in Kansas City, Kansas. 

It is about half a mile from the street car line to the 
shops where the “dope” reclaiming plant is located. Ed 
walked because there was no other means of getting there 
available. He got the story and rushed back to town and. 
too late, remembered he had no hotel reservation. He 
took a taxi to the station. The taxi driver was a girl 
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and she gave Ed a ride he'll not forget for a long time. 
She drove with reckless abandon as though all lights 
were green and no other cars or trucks on the streets. 
He called all the larger hotels first and received the same 
answer from each of them, “Sorry, nothing left.” He 
finally got a taxi and went hotel hunting. At last he 
found a room in a place courteously called a hotel. He 
had a room on the second floor over a pool room evi- 
dently operated for the benefit of swing shifters. They 
played a little and talked a lot until almost daylight. 


Next morning Ed went to the telegraph office. There 
was, as he had feared, a wire from the boss. "Are you 
getting material on car voltages," the message read. He 
tucked the message in his pocket and went to the pas- 
senger station. There he was fortunate and obtained 
reservation on the streamlined train to Denver. , 

The crisp cool morning air in Denver felt good and for 
the first time Ed felt as though he was actually on vaca- 
tion. Luck was still with him and he found a nice room 
with a bath. Aíter he had cleaned up a bit he called 
ataxi and went out to the Pullman yards. There he found 
a gang of the most versatile mechanics he had seen for 
some time. While Ed was talking to the foreman, he 
saw two men working on troop sleepers and kitchen 
cars. They changed out a set of batteries, the long life, 
non-rechargeable kind developed since the war started, 
put a new grate in a range, repaired the water system, 
fixed a broken bunk in a sleeper, repaired a faucet, then 
left to change a generator on a standard Pullman. 

The foreman and Ed walked down by the string of 
cars that were being made ready for service, the fore- 
man explaining how the cars were routed to reach a 
repair point as they needed servicing. When the foreman 
and editor returned the mechanics had the generator 


in place and were applying a new belt. Ed observed 


with interest the method used for getting the proper belt 
length. The generator was pulled up with a small rope 
block, then the belt was passed around the pulley rim, 
measured and cut. When the belt fasteners were riveted 
the belt slipped easily into place on the pulley, then when 
the blocks were loosened the belt had just the proper 
tension. 


“Well, if you've seen all you care to see here, you 
. might like to go over to the Burlington shops," the fore- 


man said. “If you like, I'll take you over." 

"Thanks," Ed said, "I'll be delighted." А 

Next morning Walt Wyre met Ed in Denver. After 
exchanging greetings, Walt said, “Hope you won't mind 
riding in a truck. I needed some things for my place 
and the tires on my car are so thin I was afraid to drive 
it.” 

“Not at all,” Ed said, “riding in a cab of a truck should 
give me a good view of the scenery as we go along.” 

“You'll get a good view of the scenery, all right,” Walt 
told him. ` “If we get started right away we might make 
my place by good dark.” 

The two men went to Ed’s room and there sticking in 
the edge of the door was a well-known yellow envelope. 
The message was from the boss. “See Ray McBrian, 
might get some good material for magazine. Also see 
Whipple about Diesels working with steam locomotive 
helpers." 

Ed groaned and called a taxi. "I'd advise walking if 
vou are in a hurry," Walt said, “or else take a street car. 
The car line runs within about four blocks of the shops." 

Ed had just about decided to either walk or take a 
street car when the taxi arrived. There were already 
three passengers in the cab to be distributed enroute. Ed 
saw quite a bit of Denver before the cab headed down 
Santa Fe Drive on the way to the shops. 
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It was almost three o'clock in the afternoon before Ed 
returned to the hotel. "Well, I guess we are ready to 
start," he told Walt. “Where is the truck?" 

“In a parking lot about six blocks away," Walt re- 
plied. “You get your baggage while I get the truck and 
drive by to pick you up." 


Wun Ed saw the truck he understood what Walt 
had meant about being able to see out. The view was en- 
tirely unobstructed—no cab or top to spoil the view. 

“Have you got an overcoat with you?” Walt asked. 
"It'll be pretty cold going over the mountain after the 
sun goes down.” : 

"No, but I've got a heavy shirt and sweater," Ed told 
him. 

“Well, you'd better dig them out." 

About two hours after they left Denver they were well 
into the mountains. The old model truck Walt was 
driving coughed and rattled along. Ed thought every 
minute it would shed one of its flapping fenders, lose the 
radiator, the engine fall out of the frame, or all fall apart 
at once, but somehow it kept chugging along until Walt 
stopped to put water in the radiator. "Hold your foot 
on the brake," Walt cautioned Ed. 

The road appeared practically level to Ed but when 
he eased up on the brake the truck started to roll back- 
wards. "Look back and you'll get an idea how steep it 
is," Walt told him. 

Ed looked and saw the road they had just come over 
several hundred feet below. 

They reached the summit of the Divide just at dark; 
Ed wrapped in heavy shirt and sweater, was shivering 
with cold and stayed cold until they reached Walt’s 
shack in the mountains. 

"['l warm the coffee and heat up a pot of beans," 
Walt told him when they entered the cabin. “Got a 
match? I'll light the lantern, then build a fire.” 

The brush burner stove soon was roaring and Ed 
thawed out and after a cup of warmed-over coffee, a 
plate of ditto beans, and some slightly stale bread, Ed 
was ready for bed. | 

“You sleep over there.” Walt pointed to a bunk made 
of pine poles with interlaced ropes for springs and a 
straw filled tick mattress. 

Despite the crude looking bunk, Ed was asleep almost 
immediately and didn’t wake until he heard Walt chop- 
ping wood next morning. | 

The coffee was already warmed over again and the 
beans were hot, so breakfast was ready. 

“Where's the bathroom ?" Ed asked. 

“Down at the creek, if you want to wash your face,” 
Walt told him. "Here's soap and a towel.” 

The water was cold as ice when Ed splashed gingerly 
and wet his face with the tips of his fingers. 

After breakfast they smoked and talked awhile and 
Ed mentioned fishing. 

“Oh, yes, we'll go fishing, maybe this afternoon. This 
morning I want to work on a water power electric plant 
and I'd like some suggestions from you. I wanted to get 
it finished before you got here but didn't make it. Two 
of us working on it will get the job done pretty quick. 
Then when we get the house wired we can go fishing. 
The whole job won't take over three or four days." 

Two days later Ed received a message from the boss. 
S to Amarillo, Texas, soon as possible. Writing you 
there." 

“Gosh, hate to see you leave before we get the wiring 
done," ‘Walt said, “and I did hope we would get to go 
fishing." 

“I had planned on a little fishing," Ed said. 
time I think I will." 


“Next 
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THE WHITE, HOUSE 
WASHINGTON 


June 7, 1945 


Dear Colonel Johnson: 


The transportation facilities of the nation are now 
called upon for the most gigantic task in all the history 
of transportation, The American armies must be moved from 
the victorious battlefields of Europe to meet and wipe out 
the tyranny of the East. In order to do this job most of 
our soldiers will be transported the full length of the 
American continent. 


It required every transportation ingenuity to assemble 
our armies in Europe over a period of four years. This time 
the job is to be done in ten months. The contemplation of 
this task would overtax our faith if we had not found dur- 
ing the course of this war that the ERN. has become 
our daily job. 


I am asking you to extend ny congratulations to all of 


on the results they have accomplished. At the sane time ex- 
press my confidence in them for the greater effort that lies 


Sincerely your 


Honorable J. M. Johnson 
Director 

Office of Defense Transportation 
Washington 25, D. C. 


cur transportation agencies--and their millions of workers--. 


| Mechanica! 
Railway AUGU. 


Engineer 


ST, 1945 


EDITORIALS 


President Truman 
Commends the Railroads 


The letter from the White House reproduced on the 
opposite page was received by the editor of the Railway 
Mechanical Engineer with the following letter from 
J. M. Johnson, director, Office of Defense Transporta- 
tion, Washington, D. C.: 

“I am enclosing a letter from President Harry S. 
Truman, dated June 7, 1945, which expresses the Presi- 


i dent's appreciation of and faith in our wartime trans- 


portation. To this I have added my official congratula- 
tions. 

“Your publication has well performed an important 
part in the war effort by informing those who supply 
and use transportation of its accomplishments and the 
difficulties which must be surmounted in meeting the 
national needs. 

“For Railway Mechanical Engineer’s service which 
I consider above the average and to each individual 
laboring in transportation who has, and will, perform 
such service, I add my sincere thanks to those of the 
President." | 

Director Johnson's opinion is а souree of satisfaction 
to every person on the staff òf -this publication. ° ` ` 


A Railroad 
Experimental Shop 


At least one suggestion, advanced by F. K. Mitchell, 
assistant general superintendent of motive power of the 
New York Central, in a committee report prepared for 
the 1944 Year Book of the Locomotive Maintenance 
Officer’s Association, deserves special emphasis due to 
its novelty and potential value in promoting improved 
equipment maintenance practices. Because most rail- 
way shops are long-established institutions in this 


. country and have made enviable production and em- 


ployment records in the past, there is altogether too 
great a tendency to assume that shop equipment and 
shop methods used by railroad men of an earlier gen- 
eration are adequate today. 

Quite the contrary is true and an alert shop super- 
visory force, whether engaged in locomotive or car 
maintenance work, is always on its toes to effect im- 
Provements which will increase either the quantity or 
quality of shop output. As a definite step in this direc- 
tion, Mr. Mitchell’s report suggests setting up a sepa- 
rate experimental shop, presumably at not less than 
one major repair point on each railroad, where new 
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shop tools, machines and methods can be developed, 
perfected and demonstrated, without interfering with 
the normal shop output. 

In times like the present, when it is difficult to get 
the machines and manpower for repairing equipment 
as fast as necessary to meet war and civilian rail trans- 
portation requirements, probably little can be done to- 
wards getting these experimental shops equipped and 
in actual operation. It is not too early to start plans for 
at least the equivalent of an experimental shop and 
organization equipped to extract the best practices. of 
progressive railroads, as well as other industries, ‘and 
adapt them to local needs. 

Obviously, the planning should also go far enough to 
project means for capitalizing fully on the work of the 
experimental shop on a system-wide basis, ‘since the 
development of a thoroughly tested, checked and ap- 
proved new method only initiates the real job of getting 
this method generally accepted and adopted. 


Electrical. Maintenance 
Of the Diesel Locomotive 


With the increase in the use of. Diesel-electric road 
locomotives there has been a corresponding growth of 
service and repair facilities. Road operating require- 
ments are more severe than those of switching service 
and there are still in effect operating practices which 
take an unnecessarily heavy toll because traction motors 
are allowed to get too hot or to heat too quickly, caus- 
ing relative movement between coils and core. 

In the process of developing Diesel facilities each 
road using such power designs and builds a plant suited 
to its specific operating requirements and is usually 
guided by the recommendations of the manufacturer. 

Probably the greatest variation of practice is to be 
found in the equipment used for electrical maintenance. 
This is caused by the fact that there are two schools of 
thought. One advocates doing as little as possible in 
a railroad shop, leaving major items such as rewinding 
to the manufacturer or outside service shop, and the 
other which wishes to keep all maintenance procedure 
under complete control of the railroad. For this reason, 
and because requirements are inffuenced by operating 
conditions, the plant installed by one road may not in 
detail be suited to the needs of another. 

Basic needs are, however, common to all and these 
are covered effectively in a paper written for the 
American Institute of Electrical Engineers by N. J. 
Greene, D. E. Stafford and C. Gentilini of the National 
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Electric Coil Company. Ап abstract of the first part 
of this paper appears elsewhere in this issue. Such 
information should serve as a guide in determining what 
a railroad should do to meet its own requirements and 
what kind of tools and procedure аге required to do 
the work. It offers no recommendation concerning the 
desirability of doing the heavy work in a railroad shop 
or having it done outside, but it serves effectively to 
show the importance of careful work and proper mate- 
rials and methods. When all railroads have learned 
what operating and maintenance procedure will give 
them the best performance from their electrical equip- 
ment, Diesel maintenance costs will drop appreciably 
below their present level. 


Safety Knows 
No Compromise 


The mechanical condition of freight-car equipment has 
been getting steadily worse despite the best efforts of 
car-repair forces during the war years. This deteriora- 
tion has been commented on from time to time in these 
columns, always with the expressed conviction that in- 
spection and repair were still sufficient to insure safety 
in the operation of trains. Now many cars, not in safe 
operating condition, are in revenue service on the 
railroads, and unless measures are taken to remove 
them from service the trend in accidents caused һу 
defective equipment is going to be upward. 

Evidence to support this belief is available in any 
major classification yard today. That the situation is 
serious to the point of being critical can be further 
seen in the comment of one car-department head of 
many years’ experience. It was to the effect that he 
would tie up his own railroad, and could tie up any- 
body else’s railroad, by setting out all cars having 
A. A. К. defects. As matters are now, the inspectors 
try to catch the worst cars and hope for the best on the 
test. With such a system, dependent on judgment as 
to the degree of danger involved in passing up defects, 
some bad risks are getting by. 

A car-inspector foreman on another railroad stated 
that his policy had to be to shop cars only to the extent 
that the rip-track forces could handle them. His esti- 
mate was that, for all kinds of defects, his men could 
shop at least four times the number of cars that they 
did. Here, again, the policy was to try to catch the 
bad ones. The others moved as serviceable cars al- 
though many of them were as bad as the cars marked 
out. Almost every such supervisor faces similar situa- 
tions and others have admitted informally that their 
procedures are about the same. 

On still another railroad, a foreman car inspector 
estimated that he was sending home under the A. A. R. 
emergency order of May 10 relative to home shopping 
of cars requiring extensive body repairs, only one in 
eight of those which should be so handled. Such cars, 
of course, are rarely in good condition mechanically. 


252 


This is also true at other points and on other roads , 
with estimates varying from one in three to one in ten. | 
Some roads require all cars set out to be repaired 
and released within 24 hours. Others apply such a! 
ruling only to loaded cars. It is safe to say that no 
car-repair point in the country today has the men or | 
facilities to handle in any 24-hour period all cars that 
inspectors can mark out in the train yard. So, while 
the record report may be kept clear, some cars are 

going out lacking essential running-repair attention. 

Hot boxes, resulting in burned-off journals, have | 
been discussed within the past month with three dii- 
ferent railroads in quite widely separated operating 
territories. One had had three in two weeks, another 
three in seven, the third, four in six. In one case on | 
each of the first two roads, the cars involved were less 
than 12 hours off the repair track. With practically all 
roads experiencing an increase in hot boxes out oi 
proportion to the usual and expected seasonal rise, more 
journals will burn off and more trains be derailed. 

The car department is fighting, right now at least 
a losing battle. No indictment of them is intended, 
however, in this recital of evidence of an existing an! 
dangerous situation. It exists as a result of many cir- 
cumstances which are essentially beyond their control. 
The important thing now is not to attempt to allocate 
or apportion blames. It is to stop attempting to com- 
promise with safety. | 


Background Facts 
Are What Count Mest 


It seems to be characteristic of railroad executive оЁ- 
cers, in the interest of efficiency.and progress, periodi- 
cally to call their operating and mechanical department 
men “on the carpet” and confront them with either 
operating records or maintenance cost statistics which 
have been made public by other railroads in the country. 
with the query, “Why can’t we do as well as they can?” 

Through all the years the steam locomotive has been 
operating it has been common practice to compare the 
maintenance costs per locomotive-mile; per thousand 
pound tractive-force-miles ; or per thousand gross ton- 
miles for steam locomotives, with similar figures that 
have been or can be compiled in connection with the 
performance of neighboring roads. Fuel performance. 
also, is another very convenient basis upon which to ask 
mechanical and operating men those embarrassing ques- 
tions as to “why some other railway can do better than 
we can.” This continual comparison with the costs and 
performances of other roads; is without doubt a very 
worthwhile part of the routine of railroading, although 
we have always entertained the suspicion that tlie rail- 
road officer who asks these questions knows the answers 
to them before they are asked. 

Those who have been confronted with this situation 
with respect to steam locomotive performances for many 
years may take some comfort in the fact that some of 
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the claims which are now being made for operating 
costs and performance of Diesel-electric locomotives 
appear to be just extravagant enough that there is skep- 
ticism on the part of many railroad men as to their 
actuality. Just take the matter of Diesel freight and 
passenger locomotive operating costs, for example. 
In a recent issue of this publication there appeared in 
an editorial discussing the matter of riders on Diesel 
power, some cost figures and labor and material rela- 
tionships involved in Diesel repair work. It is but natu- 
ral, in view of the variety of conditions under which 
Diesel-electric power operates on the railroads scattered 
over this country, that conditions on one road can be 
so greatly different that it is perfectly obvious that the 
cost figures on one road should be and are considerably 
higher than on some other road. 

The matter of total mileages made by Diesel-electric 
locomotives between shoppings for general repairs is 
another matter that is causing some concern among 
railroad mechanical and operating officers. There have 
been many performance records where 600,000 to a 
million miles have been run between shoppings, and it 
is but natural for those who are skeptical to point out 
the fact that in this term of service many of the units 
of Diesel-electric locomotives, such as trucks, power 
plants and individual engine and electrical parts, have 
been replaced—so much so that, as one mechanical 
man put it, "There.is nothing left of the original loco- 
motive at the end of the million miles but the underframe 
and the number." 

There is, however, one thing to remember, and that 
is that a locomotive, whether it be Diesel-electric or 
` modern steam power, is an operating tool that is of 
value to a railroad only when it is being or can be used. 
From a mechanical man's standpoint there may be some 
significance in the fact that a million-mile-locomotive 
has very few of its original parts left, but from the op- 
erating man's standpoint, the important thing is that the 
mere process of changing those parts gave that locomo- 
tive an availability of 90 or 95 per cent. 


Getting Output 
From a New Machine Tool 


Among the wheel shops of the country in which many 


thousands of dollars have been invested in new machine: 


tools and shop equipment in an effort to improve the 
accuracy of the finished product and the output of the 
shop is one on an eastern railroad where about $100,000 
was spent within the past year. Almost a fifth of this 
money went for a new hydraulic-control wheel borer 
with the full confidence that, because of the greater 
production capacity of the new machine, between $3,500 
and $4,000 annual savings would result. 

This shop has been operating for years with two 
wheel-boring mills, now over 35 years old, which have 
a combined productive capacity of 40 wheels in an 
eight-hour day, each machine requiring the services of 
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an operator. The new machine had an estimated out- 
put of 70 to 80 wheels a day and it was proposed to 
fill the wheel-boring requirements of the shop—which, 
incidentally, right now, is turning out from 1,500 to 
2,000 mounted wheel sets'a month—by the use of the 
new machine and the best of the two old machines— 
still two operators, but an expected 250 per cent in- 
crease in output. 

The shop management, however, overlooked the at- 
titude of the shop committee toward matters of this 
kind and, when all the argument was over, the new 
machine was found to have an output of 20 wheels a 
day—the same as the old ones—through various and 
devious caprices of human nature, by which the operator 
of the new machine, for example, developed illnesses 
that required such extended periods of rest that he 
could only work about one-third of the time. 

This writer, being in a somewhat detached position 
with respect to matters of this kind, asked “What can 
you do about such conditions?" and the answer was 
“Not much just now." That, it seemed, was an un- 
satisfactory answer, so, a day or two later, in conversa- 
tion with a shop man on a neighboring railroad we 
asked again, “What can be done about such conditions ?” 
This time we got an answer, and were told that almost 
identical circumstances had prevailed in his shop a short 
time before in connection with the installation of an 
identical machine. The “slow-down” operator, in this 
case, along with his craft representative, was told that 
the railroad had invested $20,000 in that machine and 
expected to get out of it what they paid for it. 

Several maneuverings among members of the ma- 
chinists group resulted in a succession of operators on 
the new machine whose terms of service were relatively 
short until, finally, a young machinist, not long out of 
his time, bid the job and got it, without opposition. 

In the meantime, something happened to the two old 
boring mills that had been doing business for about 40 
years and, "there being a war on and no repair parts," 
the company just had to scrap the old machines— really 
nothing else to do about it—so they were left with 
nothing but the new machine and a new operator who 
evidently hadn't been around long enough to learn how 
to make a good job last a long time. 

Business being what it is and every rip track and 
shop on the railroad yelling loudly for wheels, and inore 
wheels, the new operator stretched himself one day 
and turned out 102 wheels on the new machine. 

There's a little arithmetic involved in this perform- 
ance. In an eight-hour day there are 480 min. and at 
the 102-wheel output the average floor-to-floor time is 
about 4.8 min. The new machine is equipped with tools 
and handling equipment that makes the 102-wheel out- 
put an easier job than the 20- to 35-wheel output of 
the old machines. 

If there are any better examples of the value of re- 
tiring obsolete machine tools and acquiring modern ma- 
chines and tooling facilities, we'd like to know where 
they are. 
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ELECTRICAL SECTION 


Rewinding Ітасіоп Armatures 


Part I 


WWirn the increased number of electric and Diesel- 
electric locomotives in use, the longer hours of operation, 
and the heavier loads, old maintenance problems have 
been accentuated; new ones have arisen. Down the long 
list of these problems is one entitled “Armature Re- 
winding.” 

The object of this paper is to review for those experi- 
enced in the art of armature rewinding and to cite for 
the newcomer some of the important and frequently over- 
looked factors which must be considered to restore a 
damaged armature to its original condition and to mod- 
ernize and improve, consistent with current practices. 

Railway armatures present an interesting though diffi- 
cult problem since they must withstand the severe strains 
imposed upon them by varying loads at varying speeds** 
plus the several combinations of vibrations and strains 
resulting from train motion and roadbed shock, and often 
with rapidly changing ambient temperatures. 


Analysis of Failures 


Traction motors are of necessity rugged in design 
because of inherently severe duty requirements. The 
kind of service is such that road failures must be kept 
at a minimum, not only because of the direct cost but 
because of the consequent expense incurred when traffic 
movement is obstructed. In most industrial plants a 
replacement motor or part can be installed in a compara- 
tively short time. With motive power, however, the 
point of operation is not fixed and failures may occur 
many miles from the nearest repair or exchange facility. 


* The authors are on the staff of the National Electric Coil Company, 


Columbus, Ohio. S 
** Abstract of a paper recommended for publication by the Committee 
on Land Transportation, American Institute of Electrical Engineers. 


Fig. 1—Vapor cleaning tank 
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By N. J. Greene, D. E. Stafford 
and C. Gentilini* — 


A summary of the best practices 
for maintaining motors in first- 
class operating condition. 


Fig. 2—Clearing surface-fused laminations 


In spite of equipment design and operating precautions | 
taken to prevent failures, they will happen. To minimize | 
these failures, an analysis of the cause of each must be 
made and steps taken to lessen the possibility of.a recur- 
rence. Causes of armature failure can be divided into two 
classes: (1) those which can be attributed to faulty 
operating conditions, and (2) those originating within 
the motor due to mechanical or electrical defects. 

Causes of armature failures may be numerous and 
varied; however, some of the major and frequently oc 
curing troubles are discussed in the following paragraphs. 
The armature winding may be completely roasted because 
of a mechanical fault causing excessive overload; 1t may 
be roasted because of heat resulting from friction gen- 
erated when worn-out bearings or journals allow the 
armature to rub the pole pieces. The armature winding 
or commutator may be grounded, short-circuited, or open- 
circuited; bands may fail due to overspeeding, but 1 
all cases the cause can be assigned to either the category 
of faulty operation or to that of a defect in the motor 
proper. К+ 

Most failures traceable to a motor defect originate 
first as a mechanical failure. Improperly seasoned arma- 
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ture insulation caused by incorrect baking and hot band- 
ing procedure may permit relative movement of wires or 
coils which will cause actual mechanical destruction of the 
insulation and result in an electrical failure. Faulty com- 
mutator seasoning on high-speed traction motors, weak 
brush-holder spring tension, and short or binding 
brushes are only a few additional things to consider when 
analyzing armature failures. The advantage of a thor- 
ough investigation to determine the cause of each failure 
cannot be stressed too strongly. 


Cleaning and Preparation of Core 


The proper cleaning of cores to be rewound goes be- 
yond removing the old coils and scraping out the slots. 
Grease must be removed, old paint must be stripped, 
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Fig. 3—Traction armature in position for magnetic inspection of shaft 


vent ducts cleared, and the outer surfaces of laminations 
cleaned. One of the most effective methods of accom- 
plishing these aims is by the use of hot vapor cleaning— 
a process termed by the sheet metal industry—“degreas- 
ing" The equipment consists of a heated tank with a 
few inches depth on the bottom of the liquid cleaning 
solution (normally trichlorethylene) and a water-cooled 
condensing coil around the tank about half way up the 
side wall. 

In operation, an armature to be cleaned, with its old 
winding intact, is lowered into the gaseous medium exist- 
ing between the boiling pan and the condensing coils. 
As the vaporized cleaning solution is kept at a tempera- 
ture of 188 deg. much higher than the object being 
cleaned, the vapor condenses upon the object, attacking 
grease, dirt and varnish. Condensation is so rapid that 
the fluid flows from the work in a steady stream, carry- 
ing with it dissolved materials. Upon first seeing this 
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action, one would think that liquid was being fed onto 
the object from an invisible pipe line. > 

When the entire armature is placed in the tank, not 
only is the grease and dirt removed but the insulating 
and bonding varnishes are softened, facilitating the re- 
moval of the old winding. This procedure minimizes the 
hazard of lamination damage when extremely tight coils 
must be stripped from the slots. 

After the temperature of the work has reached that of 
the vapor, condensation ceases and the cleaning process 
stops. The armature may be withdrawn from the clean- 
ing tank, and a few strokes with a wire brush removes 
loose residue and flakes of varnish. If the slots have 
been dirty, it may be necessary, after removing the coils, 
to return the stripped core to the cleaning tank for an- 
other treatment; but a second cleaning is only occasion- 
ally required. 

The solvents normally used in this type of apparatus 
have little or no dissolving effect upon some typeş of 
coating materials such as shellac and certain synthetic 
enamels. The vapors have no effect on water glass 
(silicate of soda) or other standard lamination insulating 
varnishes. Tests reveal that, after these lamination 
insulating materials have been suspended in the degreas- 
ing vapors for ten minutes, neither their surface smooth- 
ness nor adherence to the metal has been affected. A 
mica commutator segment and cone ring given the same 
treatment were found to have a very small increase in 
weight, which was caused by the shellac softening under 
heat and allowing some vapor to collect. This increase in 
weight was lost after cooling took place, with no damage 
to the mica splittings or the shellac bond. 

Over a period, repeated dips and bakes build multiple 
layers of baking varnish on the laminations, in the radial 
vents, and in the longitudinal core ducts. This insulating 
coating retards heat transfer and restricts air flow. The 
removal of this varnish in the “degreaser” will restore 
original ventilating efficiency to the armature. The elimi- 
nation of grease from commutator, mica, and cone rings 
provides a clean surface to which insulating and pro- 
tective coatings may be applied. 

Core laminations of armatures which have failed are 
frequently found to have been damaged by arcing in 
slots between conductors and core. Also, the outer sur- 
face of core may have been defaced by pieces of conduc- 
tors or bands being caught between armature and pole 
faces. Where any of the damage is severe, new core 
stacking may be necessary. However, after most arma- 
ture failures, core-stacking will not be required. 

A very effective method of removing the fused surfaces 
in the core slots is to grind them out with a high-speed, 
portable tool as shown in Fig. 2. Sufficient grinding 
should be done to clean up all short circuits between 
laminations, Otherwise, hotspots may be expected to 
Insulation Under 
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Guide for Armature Rewinding Materials 


Use with AIEE Class B «oils 


Core type: Position Use with AIEE Class A coils 
Coil tests: а Gen ae eee eas Pressboard or tapings of varnish cloth and Flexible mica, oiled asbestos paper or .030- 
cotton tape in. varnished glass cloth, tapings of glass 
Тай ous А tape, moulded mica rings 
Coil shield .................. dues VAR Rope paper and varnished cloth Flexible mica and .030-in. varnished glass 
. К К cloth, moulded mica rings eee 
Slot type: Troughs or cells ........ spine hes, dag Fish paper or high density rag paper Freie abe none—use uncut mica if filler is 
“U” end piece ......................... Rag pressboard i . Treated asbestos tape 
Bottom fillers .......................... Pressboard, fish paper, or high density rag Sheet bakelite, oiled asbestos paper, or 
paper Й у moulding mica 
Coil separators ......................... ressboard, fish paper, or high density rag Sheet elite, coil asbestos paper, or 
paper moulding mica 
End type: Between layers.........0 ............... treated duck or rag pressboard Oiled asbestos paper 
Between leads and knuckies.............. Treated duck or high density rag paper Flexible mica or .030-in. varnished glass 
: $ cloth or Mica-Glas combination 
Between knuckles or rear coil connections. . Treated duck or high density rag paper xible mica or .030-in. varnished glass 
P cloth or Mica-Glas combination 
Between coil end turns.................. Glass, asbestos,. or canvasrbase bakelitc, 
. й " Я А , moulding mica 
Wedges or sticks: Coil retainer or protective strip.......... Canvas-base bakelite Asbestos-base bakelite, glass-base bakelite, or 
А canvas-base bakelite 
Band type: On соге esa Ук» ык eens Fish paper, rag paper, or rag pressboard Uncut mica or varnished asbestos paper 
On сой; узуму o Siete EVE Treated duck, fish paper, or high density Flexible mica and oiled asbestos paper cr 
| _ rag paper А ; varnished asbestos cloth Н 
Misc. types: Commutator seal ........ Сеа 1/16” flax cord painted with red commu- 1/16-іп. glass braid painted with red com- 


tator enamel 


upward to 100 per cent tin 
flux 
ОИ СЯ Synthetic black baking 
Black oilproof air-dry 


Band wife «uu eee per VIDES Tinned steel 
stainless steel 
Band clip. e pecus RO xx : 
Solder: Oe AES DDE LO PON Ed praet 50 percent tin—50 per cent lead, or alloys 
Flüx: eene Ыы айын Cent era pt x on-acid rosin 


Dipping varnish . 
Spray varnish 


Grade 


Tinned steel or tinned copper 


mutator enamel 

Tinned steel Grade С-1 оғ tinned 185 
stainless steel , 

Tinned steel or tinned copper | 

100 per cent tin. 95 per cent tin—S per 
cent antimony, or high-temperature alloy 
Non-acid rosin flux 

Synthetic black baking " 

Black oilproof air-dry 


C-l, or tinned 18-8 


occur in operation, their severity depending principally 
upon the amount of fusion, the relative location, the 
magnitude of the armature current, and the frequency. 
On older-type armatures having core bands, it is often 
desirable to true up the banding grooves before rewind- 
ing. They are often burred over by the tangled mass 
of banding wire and copper that sometimes gets between 
the armature surface and the pole piece. An often-used 
practice for accomplishing this is to drive a hard maple 
block into each slot, filling to the bottom of the band 
groove and then with the armature turning in a lathe, 
true up burred-over laminations at edges of band groove, 
taking light cuts with a high-speed, tool-post grinder. 


Magnetic Inspection 


Magnetic inspection is the term applied to the process 
of examining ferrous metal pieces for flaws by magnetiz- 
ing the piece and dusting fine iron particles or flowing 
over the piece a solution with iron particles in suspension. 
Since different magnetic poles are formed at the cracks, 
a concentration of the magnetic particles will collect so 
that the defects can be found by visual inspection.*** 

Magnetic inspection, although not new, has come into 
common use only since the great forward developments 
of aircraft, which must. of necessity, use materials effi- 
ciently to achieve lightness and safety. Railway equip- 
ment, although not limited to the same extent as that of 
aircraft, is subjected to repeated stresses that may cause 
costly failures. Armature shafts are continuously sub- 
jected to twisting torques while rotating. Improved 
alloy steels are used for these shafts; however, a metal 
that is fatigue-proof is not available. Shaíts, before com- 
plete failure, will develop fatigue cracks. The applica- 
tion of magnetic inspection to traction armature shafts 
is comparatively recent, and only a limited amount of 
data is available. The available data indicate that many 
factors must be evaluated, such as shaft design, the load 
or torque on the shaft, and frequency of application of 
loads. The users of traction motor equipment must 
compile data on the fatigue of shafts in order that shafts 
which have reasonable possibility of fatigue cracks may 
be tested by magnetic inspection. 

The general practice in the magnetic inspection of 
traction armature shafts is to apply the test to exposed 
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surfaces without pressing the shaft from the armature 
core. One Class I Western railroad has found that most 
fatigue cracks are detected on the tapered pinion fit ad- 
jacent to the bearing fit. This finding has resulted in 
the following handling procedure for all armatures that 
are removed from the motor frame for any reason: 
1—Remove the pinion and anti-friction bearings 
2—Clean all exposed shaft surfaces, removing all grease 
and dirt | 
3— Magnetic test and inspect for fatigue cracks, fractures. 
and defects 
4—Check for shaft trueness and alignment 
5—Renew defective shafts 
Fatigue cracks in armature shafts are not limited to 
the zone between the bearing and pinion fit. If a com- 
plete check is wanted, the shaft must be removed and 
tested over its full length. 
Various types of equipment are available for perform- 
ing magnetic inspection. Some use alternating current. 
some direct current from storage batteries, and others 


.use rectified alternating current for excitation of the 


magnetic structure. Any type excitation is generally 
suitable for inspecting traction motor armature shafts 
for fatigue cracks. The equipment for checking consists 
essentially of a magnetic yoke assembly with adjustable 
pole pieces for contacting the ends of the shaft and an 
excitation coil with control for allowing current to flow 
in the coil for comparatively short intervals (.00001 to 3 
sec.), similar to that shown in Fig. 3. Magnetic particles 
in liquid suspension are easier to use, since the solution 
may be pumped or flowed over the shaft. . 

Magnetic testing of the wheels, axles, and locomotive 
crank pins of rolling stock has been used by many rail- 
roads for a number of years. Some railroads are effec- 
tively using the same equipment for testing armature 
shafts. 


Commutators 


The condition of a commutator may indicate a real 
story to the experienced operator. A close examination 
is, therefore, a prime: consideration so that corrective 
measures can be taken if necessary. 

NEMA Standard RP4-20 specifies that the 
hardness shall be 75 for bars of .125 inches and 
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the thick edge, 70 for thickness of .125 inches to .250 
inches, and 65 for bars over .250 inches. When a com- 
mutator shows evidence of having been very hot, it is 
good practice to test the hardness of the bars and to re- 
place those which are too soft. It is also important on 
commutators of high peripheral speed that the amount of 
bar stock depthwise be checked so that there will be no 
danger of the bar bowing outward because of centrifugal 
forces. When in doubt as to the depth of the bar re- 
maining, a check with the commutator manufacturer is 
warranted. If the depth is less than a safe value, the 
commutator must be renewed. 

Aiter the winding is removed from the armature, the 
commutator slots are cleaned for the new coil leads, all 
burrs and fins are removed, and the commutator is given 
a ground test with the proper test voltage as specified by 
AIEE Standards. The authors have been unable to find 
a published Standard for a bar-to-bar test but have very 
successfully used a value of 220 volts alternating current, 
60 cycles. ` 

If the V-rings are loose or have been disturbed, the 
commutator should be seasoned before again placing the 
armature in service. Many different practices are fol- 
lowed in the seasoning of commutators, and most of 
Тет have good points. The object of seasoning is to 
obtain a tight commutator that will not develop high and 
low bars after being placed in service. To accomplish 
this objective we must apply the same elements that pro- 
duce distortion in service, namely, heat and centrifugal 
force. The commutator assembly may be rotated in a 
heating rig and the bolts uniformly tightened at intervals. 
For the required uniformity in tightening the clamping 
halts, it is recommended that a torque wrench be used. 

As little copper as possible is removed from the com- 
mutator in turning and truing. The point of the tool 
should be rounded so that a smooth surface results. 
Final surfacing can be done with a stationary stone 
mounted in the tool post with the armature running at 
a high speed. A final polish may be given with a 
hand stone or very fine sand paper. The commutator 
should be true within .001 inches for any high-speed 
motor. Where greater precision is wanted, the com- 


mutator may be ground with a carborundum wheel while © 


the armature is rotated at full speed in its own bearings 
in a special grinding rig. ; 

_ Undercutting of commutator mica segments first came 
into use over 35 years ago, and though at first it was not 
accepted, there is today little occasion to doubt its merits. 
However, expert care must be exercised in the operation, 
or the merits of undercutting are lost. It is very im- 
portant that all mica fins be removed as they are fre- 
quently the source of unsatisfactory operation. After 
undercutting, the rough corners of the copper bars must 
he removed. 

After the commutator has been finished, it should be 
thoroughly cleaned and the armature blown out to re- 
move all the copper chips and dust. It should be care- 
у inspected and then given a ground test according 
to ATEE Standards. | 

The protection of the outside surface of the V-ring 
mica that projects beyond the commutator can readily be 
accomplished by applying a coat of shellac, running over 
this a single layer of Fiberglas braid, and coating re- 
peatedly with red enamel, sandpapering between coats. 
This will result in a very smooth surface which will 
minimize the collection of dust and oil. 


Rewinding Materials 
An often overlooked important element of armature 
rewinding is engineering planning of the rewinding mate- 
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rials. Rewinding materials include all insulation, solder, 
band wire and the like material, exclusive of the coils. 
Fig. 4 gives the location of various items of rewinding 
material, and the table therewith will serve as a general 
guide as to good practice in the use of material with 
A. I. E. E. Class A and Class B windings. Precision 
armature rewinding necessitates complete drawings of 
the armature assembly and they should be accompanied 
with detailed instructions on the method of application 
of each of the items of rewinding material. Information 
gathered from the analysis of failures is a part of the engi- 
neering data which is required for preparation of these 
rewinding specifications. Each item of rewinding ma- 
terial must be engineered for its job. | 

Too often certain items of insulation are applied to an 
armature because it has been customary to use insulation 
in that particular spot on similar equipment. Frequently 
overlooked in applying rewinding insulation are the for- 
mation of pockets for trapping carbon dust and other 
foreign material; obstruction of ventilation; formation 
of dead air pockets; and the use of materials that are 
heat insulators. These factors weigh heavily in the se- 
lection of proper rewinding materials. The material under 
the bands may be taken as an example. This material 
should preferably be of a cushioning nature such as var- 
nished asbestos cloth or paper, in order that the material 
will not chafe and disintegrate when affected by winding 
movements resulting from expansion, contraction, ac- 
celeration, and deceleration. А 

Economical rewinding requires that many items of 
the insulation be precut and fabricated. Volume produc- 
tion permits the use of tools and dies for shaping the 
rewinding material to greater accuracy than is possible 
by hand cutting and shaping. Better quality workman- 
ship may be expected by the use of packaged, pre-cut 
rewinding material along with complete instructions for 
its use. 

(To be continued in the September tssuc) 


Train Communication 
In Electrified Tunnels 


The Chicago, Milwaukee, St. Paul & Pacific has con- 
ducted tests of the Union Switch & Signal Company’s 
system of inductive train communication of the electrified 
territory, 440 miles between Harlowton, Mont., and 
Avery, Idaho, and 216 miles between Othello, Wash., 
and Seattle-Tacoma. The first item was to determine 
whether the train communication would operate satis- 
factorily under the overhead catenary energized at 
3.000 volts d-c. and with a wayside power circuit at 
100,000 volts a-c. Also it was quite possible that the 
traction motors on the locomotive, when pulling or when 
being used in regenerative braking, might cause inter- 
ference with the train communication. In brief, no such 
interference was encountered at any time during any of 
the tests. | 

A second purpose of the test was to learn if the train 
communication would operate properly when the loco- 
motive and/or the caboose were running through the 
numerous tunnels including the Snoqualmie tunnel 
through the Cascade mountains which is 11,890 ft. long 
and 1,500 ft. below the surface of the ground at the deep- 
est point. Numerous tests proved that the inductive 
communication system operated satisfactorily not only 
when the train was in tunnels, but also when in deep 
gorges or alongside rivers. 
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Head-End Train Lighting 


Tue Central Railroad of New Jersey is now in the 
process of equipping suburban trains operating out of 
Jersey City, N. J., with head-end lighting, power being 
supplied by a steam-turbine-driven generator mounted on 
the locomotive tender. The trains serve commuter traffic 
in and out of New York City, connection being made 
by ferry between Jersey City and New York. Nine trains 
are now equipped, one making a daily round trip between 
Jersey City and Barnegat, N. J., another running daily 
between Jersey City and Freehold, N. J., and seven main 
line trains operating between Jersey City and Dunellen, 
N. J. A total of 17 locomotives and 60 cars are now 
equipped. The ultimate ‘program will include 60 loco- 


Weather-proof enclosure for fuses mounted on one side of the tank 
sill—Note wooden block fastened inside cover to prevent fuses work- 
ing out of clips 


motives and 300 cars of which 40 locomotives and 200 
cars have been authorized. 

The installation is being made to provide the best light- 
ing for this type of service which involves short runs and 
frequent stops, and to do it at a minimum cost. The 
system is limited in that it must be used with locomotives 
and coaches equipped for this type of lighting but it 
represents the ultimate in simplicity and ease of mainte- 
nance and will be standard on all Jersey Central suburban 
runs. It assures constant voltage on the lights, disposes 
of battery charging and many maintenance problems and 
removes about 4,000 Ib. of equipment from each car. 


Train Equipment 


The lighting load on each car is 950 watts and consists 
. of eight 100-watt lamps in dome fixtures arranged along 
the ceiling of the car, four 25-watt vestibule lights and 
one 25-watt light in each of the two toilets. The circuit- 
switch panel is located in the men's toilet and the circuit 
switch for the toilet light is held in the closed position 
with a cotter pin. A toggle switch on the wall outside 
the door is wired in series with the switch on the panel. 
This arrangement allows the trainmen to turn on the 
toilet light from the outside and avoids the need of grop- 
ing in the dark for the switches on the panel. 
The turbo-generator sets which supply power for the 
trains are 125-volt Pyle-National machines and аге 
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Jersey Central to equip 
60 locomotives and 300 
cars—Battery charging 
lines are used for a. c. 
standby terminal service 


mounted on the rear of the tender immediately behind the 
water hole. All but ten will be 12-kw. sets; 74-kw. 
machines being used on smaller locomotives which are 
used for shorter trains. The 12-kw. sets will be used on 
trains up to thirteen cars and on test showed a capacity 
sufficient for fifteen. Barco flexible couplings are used 
between the locomotive and the tender in the steam line 
to the turbine. There is a steam valve in the locomotive 
cab for controlling the steam to the turbine but there is 
no switch in the generator circuit. 

Leads from the generator are carried down through the 
tank in a pipe, welded top and bottom, to a Colt no-arc 
weather-proof enclosure, containing two 200-amp. cart- 
ridge fuses mounted og the side of the tank sill at a loca- 
tion convenient for inspection and replacement of fuses. 
A wooden block on the inside of the box cover prevents 
vibration from working the fuses out of the clips. From 
the enclosure, the leads are carried in conduit to a two- 
wire receptacle at the rear of the tank and another at the 
front of the locomotive, since the locomotives are required 
to run in both directions. 

Three-wire train lines are used which consist of 2/0 
flexible rubber-covered wire in 2-in. conduit run under 
the bodies of the cars on the side opposite the steam pipes. 


A two-wire train line receptacle as mounted on the back of a tender— 
Similar three-wire receptacles are mounted under the end sills cf eich 
passenger car 


Three-wire, Pyle-National receptacles are mounted on the 
left side of each саг and connectors between cars art 
supported at their midpoint on hooks made of twisted 
flat iron which make a quarter turn of the hanger nece 
sary for application and makes its bouncing off 1m- 
possible. a 
Lamp circuits in the cars are connected to train line 
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dhe of the one-to-one transformers, double-throw switch, pilot lights, 
ind at the bottom, an enclosure for fuses protecting the a.c. circuit 


0.1 and No. 2 while the generator is connected to the 
0. 1 and the No. 3 or loop wire. The loop wire is con- 
ed to train line No. 2 at the rear of the train, this 
ection being made automatically in the last receptacle. 
en there is a tráin-connector plug in a receptacle, the 
nnections are carried straight through, but when there 
sno plug, contacts No: 2 and No. 3 are connected to- 
ther. Thus the current from the generator flows 
цә train line No. 1 to the lamps and then through 
ine No. 2 to the rear. of the train returning to the 

through the loop or No. 3 line, This arrange- 
akes the line resistance drop to each lamp the 
equalizes the socket voltages throughout the 


ed ‘on the back of the 
“der Тһе conduit fitting at the 
Wer end of the conduit which 
down through the tank may 
‘Seen at the left—The conduit 
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train. Lamp-socket voltage is maintained at 120 and 
voltage at the generator is 126 on a ten-car train, com- 
pounding of the generator compensating for changes im 
load caused by changes in the number of cars in the train. 


Terminal Power Supply 


When a train is standing in the Jersey City terminal 
it is often necessary to have lights in the cars before a. 
locomotive is attached to the train. By means of a simple 
and ingenious arrangement of connections, the necessary 
power is supplied to the train from the a. c. power circuits. 
in the terminal. The battery charging lines in the terminal 
are made to serve as a. c. lines for lighting as well as for 
battery charging of through line cars which leave the 
same terminal. 


One of the a.c. service jumpers as connected between a charging 
lead terminal and a threé-wire receptacle on a car 
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A double-throw switch is mounted in a cabinet at the 
bumper block on each track with its center poles con- 
nected to the charging line. When the switch is thrown 
down, 4. с. charging current is connected to the lines. 
When it is thrown up, 120-volt a. c. power is fed to the 
lines through a one-to-one isolating transformer which 
keeps grounds on the charging lines off the a. c. supply 
lines and avoids a. c. voltage to ground in the cars. When 
the switch is in the “up” position, a third contact closes 
a circuit to two pilot lamps mounted outside the cabinet. 
These lamps can be seen from any one of the charging 
outlets served from the switch cabinet. Two lamps are 
used to protect against loss of signal by a lamp failure. 
Overload protection of the transformer is provided by 
fuses in the a. c. circuit between the transformer and the 
double-throw switch. 


Switching from A. C. to D. C. Power . 


When a train is to be supplied with a. c. power, the 
double-throw switch is thrown up, putting a. с. power on 
the charging line. One of the regular charging leads is 
used to run from a charging receptacle to the rear of the 
train where a special jumper is used to make connection 
with the three-wire train line receptacle. The jumper is 
so connected that a. c. is applied to train lines No. 1 and 
No. 2. The third plug contact serves only to hold the 
toop circuit open. 

With the lights in the train burning on a. c., a locomo- 
tive may be coupled to the front of the train, connections 
to the turbine generator made and the generator put in 
operation. This puts d. c. voltage between train lines 
No. 1 and No. 3 but there is no confusion of circuits 
because the loop is open at the back of the train. Before 
the train is ready to leave, a station electrician discon- 
nects the jumper from the charging cable and then pulls 
the other end of the jumper out of the train line recep- 
tacle. The lights go out for a brief moment as the a. c. 
circuit is disconnected and relight immediately on direct 
current since pulling the plug from the train line recep- 
tacle closes the loop. 


Electrified Swedish Lines 
Carry 86 Per Cent of Traffic 


This year marks the thirtieth anniversary of the com- 
pletion of the first electrified steam railway in Sweden. 
Coal has been a vital factor in promoting the use of hydro- 
electric power and it has been estimated that the elec- 
trification of the Swedish State Railways has saved 
7,000,000 metric tons of coal during the war. The anni- 
versary coincides with the inauguration of the newly 
electrified section between Ostersund and Jerpen in the 
northern province of Jemtland, which later this year will 
be extended up to the Norwegian border. 

The Swedish State Railways, at present, operate about 
6,990 miles of the country's total 10,200 miles of railway 
systems. Over 2,760 miles of the State lines have alreadv 
been electrified and further sections are under consid- 
eration, although the shortage of materials, especially 
copper, has hampered activities. The rate of growth of 
the electrification is indicated by power consumption 
figures. Total power consumption in 1915 was 8,000,000 
kwh., in 1925 it was 75,000,000, in 1940 it had risen 
to 667,000,000 and for 1945 the estimated consumption 
is 915,000,000. 
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One of the Swedish State Railway's new type M locomotives, rated 
hp. 


Р : ; А PATEA 
Economically the electrification has been a good in- / 


vestment. Compared with a cost of about $137,500,000 - 
for the above mentioned 7,000,000 tons of coal, the cost | 
of hydro-electrical energy has been about $22,500,000 
and, deducting interest, etc., on installations amounting in 
all to $25,000,000, the estimated saving 15 about 


A wire train in service stringing overhead wires on Sweden's most 
recently electrified line 
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Added advantages have been derived from the fact 
that the electrification permits of faster and heavier 
trains. Scheduled operating time on the 1,213 mile run 
from Trelleborg in the extreme south of Sweden to 
Riksgransen in northernmost Lapland, has been re- 
duced by one-third. This line was completed in 1942. 


Railroad Radio 
Laboratory Car 


The Aireon Manufacturing Corporation has purchased 
and equipped a special railroad car to be used in the 
demonstration, test and installation of its railroad radio 
telephones. ; 

Originally built for dynamometer and track inspection 
service, the all-steel car has been completely remodeled 
and equipped with ultra-high frequency "space" radio 
telephone units, and .inductive, or "carrier" type equip- 
ment, both of which systems are manufactured by Aireon. 
A carpeted lounge occupies half of the car, and a galley 
and eight standard Pullman berths are provided so that 


The car is fitted for making tests of both space radio and carrier type 
train communication systems 


Aireon engineers and railroad officials may travel in 
the car on demonstration, test and installation trips. 

The car is now on its first assignment ; a test installa - 
tion for the Denver and Rio Grande Railroad between 
Grand Junction, Colorado, and Salt Lake City, Utah. 

Under the supervision of Samuel W. Fordyce, general 
manager, railway equipment division, Aireon Mfg. Corp., 
the car will be made available to railroads throughout 
the country in connection with the demonstration, test 
and installation of Aireon's railroad radio telephone 
equipment. 


CONSULTING DEPARTMENT 


Cross-Arms 
or 
Secondary Racks 


‚ We are planning to rebuild our secondary distribution 
lines consisting of three-phase 440-volts for power and 
110/220 volt three-wire, single-phase for lighting. Which 
would be most economical and efficient over a period of 
years, secondary racks or cross-arms and pins? 


Racks Cheaper 
But Not Always Best 


If the operating conditions for the three-phase 440-volt 
power and the 110/220-volt three-wire lighting lines 
were known, it might be possible to give a definite rec- 
ommendation as to the most economical type of construc- 
tion to use. However, without having all of the facts аз, 
for example, the length of the spans, the size of the wires, 
location with respect to smoke areas, etc., it will be neces- 
sary to answer the questions by setting forth the various 
factors involved. and then leave it to the person who 
asked the question to work out his own answer for his 
particular case. 

‚ The largest users of secondary lines are the power and 
light companies that supply electrical service to industrial 
and residential loads. From general observation, it would 
seem that at least 95 per cent of all of their secondary 
lines are supported on racks. This would indicate that 
secondary racks are the most economical type of con- 
struction for them to use. Nevertheless, secondary racks 
installed on a railroad right-of-way have to meet differ- 
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ent operating conditions than do secondary racks installed 
along a city street or a country road. 

In the first place, coal smoke not only covers the small 
insulators used with racks but it also combines with 
moisture to produce sulphurous acid. Generally speak- 
ing, the operation of low voltage lines are not seriously 
affected by dirty insulators, but secondary racks, even 
though they are heavily galvanized, can not stand the 
corrosive action of smoke. In fact, one metallurgist went 
so far as to state that smoke will corrode galvanized iron 
faster than ungalvanized iron. This is especially true if 
the ungalvanized iron has been painted or protected with 
one of the rust-preventing compounds. 

In the second place, wires that are installed across 
railroad tracks must have proper clearance above the top 
of the rails, and it is evident that wires positioned in ver- 
tical alignment will cut down the clearance as compared 
to wires installed on cross-arms or on the same poles. 
Also wires installed across tracks, even though they are 
owned by the railroad company, should comply with all 
of the rules and regulations governing such construction. 


It is inconsistent for a railroad company to compel power 


companies to follow all of the state and railroad specifica- 
tions, while at the same time allowing their own electri- 
cians to install wires that do not comply with these same 
specifications. It is the writer’s opinion that secondary 
rack construction can not be installed in accordance with 
the railroad specification requiring double cross-arms for 
supporting wires at the crossing span. 

In the third place, it is never advisable to support bare 
conductors from secondary racks, but this is frequently 
done when cross-arms and pins are used, because there is 
less likelihood of horizontally positioned wires swinging 
together than there is of vertically spaced ones. This is 
an important factor when stringing wires across railroad 
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tracks where steam equipment is operated. The hot gases 
from a locomotive can ruin the weather-proofing on wires, 
and if a locomotive stops with the smoke stack directly 
under the wires it is possible for the exhaust from the 
engine to lift the wires. If this should happen to wires 
supported vertically from secondary racks, a short circuit 
is likely to accur. 

From the foregoing it would appear that the somewhat 
old fashioned cross-arms and pins have a place in the con- 
struction of secondary power and light lines used for rail- 
road service, 


Р. C. FREDKY 


Selection 
Governed by Conditions 


Various conditions must be considered to determine 
which type of installation is more suitable for a given job. 
Some of these conditions are: length of line to be built, 
number and location of services to be taken off, number 
of corners in the line, and clearance over buildings or 
tracks. It is usually best when a line is to be built or re- 
built to figure out where each pole will be set, then make 
a sketch approximately to scale, marking services, guys, 
pole heights, etc., on the sketch. This would of course 
not be necessary for a short straight line with few services. 

The initial cost of building a line is usually less using 
cross-arms and pins if the line is straight. Cross-arms 


provide more ground clearance for a given pole ‘height 
and in some instances would allow using shorter poles 
However, taking off serv- 


than would secondary racks. 


ices, particularly where several services come off one pole, 
is facilitated by using secondary racks, and corners in a 
line necessitate buck arms, which increases both material 
and labor cost. 

Conditions existing around railroad shops and shop 
yards are ordinarily such that secondary racks are most | 
suitable. There are usually numerous services for both 
lights and power sometimes coming off corner poles, in 
which case secondary racks are more economical and | 
make a better looking job than cross-arms. Buildings, | 
tracks and other shop. facilities quite often make it neces- } 
sary to zig-zag lines, in which case secondary racks агё 
usually preferred. | 

Each type of installation has certain advantages ove" 
the other, usually, as before-mentioned, governed by con- |. 
ditions. Careful analysis of these conditions will usually 
provide the answer as to which to use. 


W. L. Corto | 


Good Fir 
Is Scarce 


The question of whether to use cross-arms or second: 
ary racks is frequently governed by the difficulty of 
curing a good grade of fir cross-arms. The use of fir i 
controlled by numerous WPB restrictions, and with t 
limited supply coming out of the woods the quality | 
present is none too good. For anything except spe 
conditions necessitating the use of cross-arms, I жой 
suggest secondary racks for distribution of the thre 
phase 440-volt and the. three-wire 110/220-volt single 
phase circuits. 

Јонм M. ОкАВЕШЁ 


This group picture at the change of shift, includes the first- and second-trick shop men at the new Diesel shop of the Delaware, Lacka- 
wanna G Western at Scranton, Pa.—Also included are the supervisors and reat service representatives.—The mascot, in the bears 
the name “Diesel” 
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— NEWS — 


First Rail Apprenticeship 
Agreements. Signed 


Tue first two agreements between rail- 
road management and labor under the Na- 
tional Apprenticeship Program designed for 
the training of skilled employees in the 
shop crafts have been signed, Paul V. 
McNutt, chairman of the War Manpower 
Commission, announced recently. Parties 
to the agreements are the New York Cen- 
tral and the Union Pacific, and the System 
Federations of the Railway Employees De- 
partment, American Federation of Labor. 

Crafts in which apprentices will be 
trained include machinist, sheetmetal 
worker, carman, boilermaker, blacksmith, 
and electrical worker. The agreements pro- 
vide for joint apprenticeship committees 
representing management and the unions to 
be organized for all points where sufficient 
apprentices are employed to warrant them. 
These groups will administer local training 
programs. Also, a general apprenticeship 
committee is to be set up for each railroad 
system. It will recommend rules for se- 
lecting apprentices and for governing ap- 
prentices on the job and in classrooms. 

Commenting on the signing of the agree- 
ments, W, M. C. Chairman McNutt said: 
"It is necessary that an adequate supply of 
competent journeymen mechanics, who are 
skilled in all branches of their respective 
trades, shall be available at all times for 
an industry as essential to our national 
economy as the railroad industry. Manage- 
ment and labor are to be commended for 
their foresight and joint action to meet this 
problem. These agreements, coinciding with 
the imminent discharge of a large number 
of military personnel, will be mutually ad- 
vantageous to the railroads and the former 
service men. The railroads are in need of 
manpower and many service men will want 
tolearn a trade. I am confident these agree- 
ments will do a great deal to supply the 
needs of both groups." 

The W. M. C. announcement went on to 
say that the participating railroad unions 
have working agreements with most. of the 
railroads, adding that the N. Y. C. and 
U. P. apprenticeship agreements "are ex- 
pected to be patterns for similar programs 
for the training of craftsmen іп the trades 
mentioned for other roads where such 
working agreements exist.” 


Canadian Roads to Explore 
Possibilities of Radio 


Tue Canadian National and Canadian 
Pacific have announced jointly that recent 
development of point-to-point land-lines, 
radio automatic relay systems, by the two 
major communications systems in the 
United States justifies continued research 
to give the Canadian public this new 
medium of transmission. To minimize ex- 
pense and avoid duplication of frequency 
allocations, the two systems have agreed to 
act jointly in the public interest. In addition 
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to using radio for inter-city relay links, the 
railways are considering its use in train- 
dispatching. 

Should the experiments be sufficiently 
encouraging to warrant permanent installa- 


tions, the question naturally arises as to the 
extent to which radio relay systems will 
replace the present wire lines. The railways 
expect that wire lines will be retained for 
certain classes of service, using radio where 


Orders and Inquiries for Equipment Placed Since the Closing 
of the July Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Chicago, Milwaukee, St. Paul & Electro Motive 
Сну ЛӘН г 5 Diesel-elec. frt. Fairbanks, Morse 
5 Diesel-elec. pass. Baldwin Loco. Wks. 
20 Diesel switchers J American Loco. Co. 
Chicago, Rock Island & Pacific? 4 4,050-hp. Diesel-elec. frt. Sire ES SSAA eee eee 
Delaware & Hudson .......... 5 6-4 eee oe American Loco. Co. 
Minneapolis & St. Louis ..... 43 1,000-hp. Diesel-elec. switch e gine ma AS ра аЬ Йа 


7 Electro-Motive TT 
Electro-Motive 


36 4,000-hp. Diesel-elec. pass. 


Missouri Pacific 2,000-hp. Diesel-elec. pass. . . 


Northern Pacific ............ 8 Diesel-elec. ................ Baldwin Loco. Wks. 
1 Diesel-elec. |... ove American Loco. Wks. 

Texas & Pacific ............ 1% 4,000-hp. Diesel-elec. pass. ..  Electro-Motive 

Western Pacific .............. 56 1,000-hp. Diesel-elec. switch Baldwin Loco. Wks. 


Locomotive INQUIRIES 


Rapid City, Black Hills & 


CBEST E E ETE 15 800-hp. Diesel-elec. frt. ........................... 
15 1,000:hp. Diesel-ele&. ИЕ. i ois Зз» жаыа» necessi wn 
Mirgintif. 2215-625. aS 5 BB ETE in or nae costae reete erus euis sio iere ed АЛАША; 
. FnaEIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Chicago, Milwaukee, St. Paul 
Mi PRC. rere ane; 5001 Plat js ory Au ue КУЛК ГҮ N idv eod ГҮ ; 
25% Calooée 53 ra з-де ESL AR SAS EAE S КАЛЫЙ ДК 
Brig: саатот лита : 700 50:ton Бох... ROAR a American Саг & Fdry. Со. 


Freicut-Car INQUIRIES 
50-ton auto box .. 


Chicago, Rock Island & Pacific 
70-ton covered hopper . . 


Western Maryland ........ 


1,000 
40 


PASSENGER-CAR ORDERS 


Central of Georgia ... TC 10 Streamline pass. American Car & Fdry. Co. 
Missouri Pacific ..... ee 28% Sleepers ..........;. Pullman-Std. 
2B i Save ККМ i aE American Car & Fdry. 
Texas & Pacific .......... 19* Sleepet&: алон Pullman-Std. 
. 25% A Laco TAIN GE ars i afe Mac American Car & Fdry. 


з Road authorized by United States States District Court at Chicago to enter into conditional sales 
agreements amounting to $5,908,535 for the purchase of locomotives and íreight cars costing approxi- 
mately $7,108,535. DE . f 

2 Roa granted permission by Federal Judge William J. Campbell to purchase four Diesel-electric 
freight locomotives, the total cost of which will be approximately $1,344,000. 

3 Purchase authorized. 

4 Approximate cost $400,000. ч . ; > 

5 For use on 1- to 4%4-per cent grades. Equipped with pilots at both ends. d . 

* Equipment ordered jointly by the Missouri Pacific and the Texas & Pacific for overnight service 
between St. Louis, Mo., and Dallas, Tex., Fort Worth, and Houston. Delivery of cars expected late 
in 1946. All passenger-carrying cars will have low-alloy, high-tensile and steel underframes with 
superstructures of aluminum alloy. Mail, baggage and express cars to be of low-alloy high-tensile 
steel throughout. 


it proves better or cheaper. The first step 
in the plan will be experimental installa- 
tions between Montreal, Que., and Ottawa, 
Ont, and between Ottawa and Toronto, 
Ont. Progress will be limited only by 
restrictions on the wartime use of radio 
and the availability of equipment. 


Clyde Williams Honored at 
Case School 


In tribute to his leadership in advancing 
industrial science, Clyde Williams, director 
of Battelle Memorial Institute, Columbus, 
Ohio, was presented the degree of Doctor 
of Science at recent convocation ceremonies 
of the Case School of Applied Science, 
Cleveland, Ohio. 

The degree was presented by Dr. Wil- 
liam E. Wickenden, president of Case, who 
cited Mr. Williams’ accomplishments in 
research administration and in directing 


Miscellaneous Publications 


“YesTerDAY’s Iron Horses.”—Union 
Steel Castings, Division of Blaw-Knox 
Co., Pittsburgh, Pa. “Yesterday’s Iron 
Horses—1829-1900" presents in a book, 
plastic bound for easy removal for fram- 
ing, illustrations of several representa- 
ttve locomotives from a collection of 
“old timers” by Ed. Alexander. 


SrEELWAYS.—The American Iron & 
Steel Institute, 350 Fifth Avenue, New 
York 1. “Steelways,” a 9-in. by 12-in. 
publication to be issued quarterly for the 
purpose of telling in picture and print 
some of the many ways in which steel 
serves to better the lives of people at 
home and in industry. Vol. 1, No. 1, 
issued in May, 1945. 


. 
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the activities of the War Metallurgy Com- 
mittee of the National Academy of Sci- 
ences and the National Research Council. 


English Engineers Honor Two 
More Americans 

E. С. BaiLEvy, a vice-president of the 

Babcock & Wilcox Company, New York, 

and Jerome C. Hunsaker, head of the de- 

partment of Mechanical Engineering, Mas- 


GENERAL STEEL CASTINGS CORPORATION. 
—Charles P. Whitehead, vice-president, 
has been elected president of the General 
Steel Castings Corporation to succeed 
Harrison Hoblitzelle, who has resigned 
because of ill health and who has been 
elected chairman of the board. G. Fred 
Driemeyer, manager of sales, has been 
elected vice-president in charge of sales; 
George L. Alston secretary and treasurer, 
has been elected vice-president and will 
continue as secretary and treasurer and 
William M. Sheehan, assistant vice-presi- 
dent, has been elected vice-president. 

James MacDonald, since 1939 assistant 
to the vice-president—sales, of the General 
Steel Castings Corporation, has been ap- 
pointed assistant vice-president. Before 


H. Hoblitzelle 


joining General Steel Castings, Mr. Mac- 
Donald was in the employ of the Baldwin 


Locomotive Works between 1931 and 1939: 


as assistant secretary, purchasing agent and 
assistant director of sales. Howard F. 
Park, Jr., general purchasing agent since 
1942, succeeds Mr. MacDonald as assistant 
to the vice-president—sales. Mr. Park 
formerly was associated with the Edward 
G. Budd Manufacturing Company. Earl 
S. Howard will assum^ the duties of gen- 
eral purchasing agent in addition to his 
present position as general mechanical su- 
perintendent. Mr. Howard previously was 
works manager of the Eddystone, Pa., plant 
and of the Madison, Ill., armor plant. 
Charles P. Whitehead was born in Bas- 
trop, Tex. the son of C. N. Whitehead 
who was president of the Missouri-Kansas- 
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sachusetts Institute of Technology, have 
been elected honorary members of The In- 
stitution of Mechanical Engineers in Eng- 
land, The total honorary membership of 
the Institution is now 29, six of whom are 
Americans. The four other Americans are 
Henry Ford (1939), Prof. A. G. Christie 
of Johns Hopkins University (1939), Or- 
ville Wright (1942), and Dr. Harvey N. 
Davis, president, Stevens Institute of Tech- 
nology (1944). 


Supply Trade Notes 


C. P. Whitehead 


Texas at the time of his death in 1926. He 


is a graduate of Culver Military Academy , 


(1917) and served in the United States 
Navy during the last world war. He joined 
the Commonwealth Steel Company in 1919 
and was employed in the engineering and 
manufacturing departments. He was trans- 
ferred to the sales department in 1922, 
handling the western railroads. He was 
appointed sales assistant to the vice-presi- 
dent and general manager of the General 
Steel Castings Corporation in 1929 with 
headquarters at Granite City, Ill. He was 
moved to Eddystone, Pa. as manager oí 
sales of the company in 1931 and promoted 
to vice-president in charge of sales in 1938. 
He served as consultant to the chief of the 


Army-Navy “E” Awards 
American Car & Foundry Co., Wil- 


mington, Del, shipyard. Fifth re- 
newal. 

Babcock & Wilcox Co., Bayonne, N. J. 
Renewal. 


Bendix Aviation Corporation, Bendix 
Radio division. Fourth award. 

Davenport-Besler Corporation, Daven- 
port, Iowa. Third renewal. 

Independent Pneumatic Tool Company, 
Aurora, Ill. Fifth award. 

McKay Company, McKees Rocks, Pa. 
Fifth renewal. 

Pullman-Standard Car Manufacturing 
Company, Hammond, Inc. Fourth 
award. 


J. D. Ritchie Research Chief 
of Plywood Association 
Joux D. Rrrcurg, chief inspector of the 


Douglas Fir Plywood Association, has been | 


promoted to chief of the research depart- 
ment, with headquarters as before at Ta- 
coma, Wash., succeeding J. D. Long, who 
is resuming his previous agricultural and 
educational work. George M. Williams has 


been appointed chief inspector, replacing , 


Mr. Ritchie. 


transportation equipment branch of the 
War Production Board during 1942. He 
was appointed vice-president in charge oí 
manufacture, engineering and sales in 1943 
and elected a director of the company in 
1944. Mr. Whitehead is a member of the 
railroad industry, railroad locomotive 
specialty industry and steel „castings indus- 
try advisory committees of the War Pro- 
duction Board. 

Harrison Hoblitzelle is a graduate of 


Cornell University (1917). After occupy |. 


С. Е. Driemeyer 


ing a number of positions with the Com- 
monwealth Steel Company, he was ар- 
pointed vice-president and general manager 
of the Commonwealth division of the Gen- 
eral Steel Castings Corporation in August, 
1929. He was appointed executive vice- 
president with headquarters at Eddystone, 
Pa., in June, 1931, and elected president тп 
September, 1931. Mr. Hoblitzelle is @ 
member of the board of governors of the 
Railway Business Association. 

G. Fred Driemeyer is a graduate of the 
Washington University Engineering School. 
He joined the Commonwealth Steel Com- 
pany's engineering department in 1919. 
After serving in various capacities, he was 
sent to Australia in 1927 and 1929 and to 
Paris in 1930 as European manager for the 
company. He represented General Steel 
Castings in the Chicago district from 193] 
to 1939. He was appointed assistant works 
manager of the Commonwealth plant 10 
1939 and promoted to works manager " 
July, 1941. He was appointed manager of 
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iles with headquarters at Eddystone, Pa., 
ı September, 1941. 

George L. Alston joined the American 
teel Foundries, Chicago, in 1906, and con- 
nued with that company until 1925. From 
vn until the formation of the General 
teel Castings Corporation he was asso- 
ated with the Birdsboro Steel Foundry & 


G. L. Alston 


Wachine Co., Birdsboro, Ра. He has been 
ecretary and treasurer of General Steel 
"astings Corporation since its organization. 
de is a member of the advisory committee 
or the steel castings industry to the Office 
yi Price Administration. 

William M. Sheehan was educated in St. 
Andrew School, Roanoke, Va., and at St. 
Louis University. He completed an appren- 
ïceship as a machinist on the Norfolk & 
Western and later served in the engineering 


W. M. Sheehan 


departments of that road, the Erie and the 
American Locomotive Company. He joined 
the Commonwealth Steel Company in 1913 
and has served continuously since that time 
її the engineering and sales departments 
of Commonwealth Steel’ and its successor, 
General Steel Castings. He was appointed 
assistant vice-president, sales in 1939 and 
assistant vice-president in 1944. He is active 
т the American Society of Mechanical 
Engineers, and is chairman of the Execu- 
tive Committee of the Railroad Division. 


* 


Н, К. Porter Company, Ixc.—The 
aps of the Porter Company in Rochester, 
N. Y. have been removed to headquarters 
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in the Walbridge Building, Buffalo, N. Y. 
IV. A. Coyle has been appointed district 
manager in charge of sales for Porter and 
Devine process equipment. He will also 
handle sales for Quimby Pumps and Fort 
Pitt Steel Castings in the territory. Mr. 
Coyle, who for the past ten years had been 
assistant combustion engineer of the 
Republic Steel Corporation in Buffalo, 
received his B. S. E. E. degree at Clarkson 
University of Technology and his master's 
degree at Lehigh University. He is a mem- 
ber of the Engineering Society of Buffalo, 
and of the Iron and Steel Engineers Society. 


. © 


Uniten States Pr.vwoop CORPORATION. 
—'The United States Plywood Corporation 
has moved its executive offices in New 
York to 55 West Forty-fourth strect. 


* 


NATIONAL MALLEABLE & STEEL CASTINGS 
Company.—Joln F. Hutson has been ap- 
pointed district sales manager, Chicago 
territory, including Omaha, Neb., St. Paul, 
Minneapolis, and Duluth, Minn., for the 
National Malleable & Steel Castings Com- 
pany, to succeed Tom W. Aishton, who has 
retired because of ill health. Mr. Hutson 
has been with National Malleable since 
1919, serving in Cleveland, Ohio, Washing- 
ton, D. C., and Chicago. Since 1936 he has 
been sales agent at the Chicago railway 


John F. Hutson 


sales office. Frank E. Moffett has been 
appointed to the newly created position of 
assistant district sales manager for the 
Chicago territory. Mr. Moffett joined 
National Malleable in 1908 as a draftsman 
at the Chicago Melrose Park works. In 
1919 he was appointed plant and safety 
engineer at the Cleveland works. He re- 
turned to Chicago in 1924 as service engi- 
neer in railway sales and in 1930 became 
sales agent. Edward O. Warner, for many 
years Philadelphia, Pa., district sales man- 
ager for the National Malleable & Steel 
Castings Co., has retired from active duty. 
Russell J, Wittmer succeeds Mr. Warner 
as Philadelphia district sales manager, 
William М. Blackmore has been appointed 
southeastern district sales manager. 
Edward O. Warner is a graduate of 
Lehigh University (1894) with a degree in 
electrical engineering. He was employed 
by the Hartford, Conn., Street Railway 
Company and from 1896 to 1898 by the 
Pennsylvania. He joined the Latrobe Steel 
& Coupler Co. in 1898 and was placed in 


charge of the Philadelphia office in 1902. 
When Latrobe was acquired by National 
Malleable in 1909, he was appointed Phila- 
delphia sales agent and district sales mana- 
ger. 

Russell J. Wittmer was born in Water- 
loo, Ind., in 1895. He served in World 
War I and is a graduate of the Case School 
of Applied Science, Cleveland (1920). He 


Frank E. Moffett 


has been associated with the National 
Malleable and Steel Castings Company 
since his graduation. In 1923 he was sent 
to Europe on an engineering assignment, 
and since 1941 has been in the railway sales 
division. Prior to his assignment to the 
Philadelphia district he was sales agent in 
the southeastern territory, with headquar- 
ters in Washington, D. C. 

William M. Blackmore was born in 
Cleveland. He entered the engineering 
department of the company in 1906 and 
was later assigned to the inspection and test 


Edward O. Warner 


department. In 1913 he became chief engi- 
neer and in 1919 was appointed assistant 
superintendent of the steel-castings plant 
at Sharon, Pa. He returned to the engi- 
neering department in 1931 and, prior to 
his appointment as southeastern district 
sales manager, was in the general office, 
engineering department, at Cleveland, 
where he worked on the development of 
railroad specialties. 
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Mount VERNON CAR MANUFACTURING 
Company.—William J. Roehl, Inc., St. 
Louis, Mo., have been appointed freight- 
car-sales agents in the St. Louis district 
for the Mount Vernon Car Manufacturing 
Company, a division of the Н. К. Porter 
Company of Pittsburgh, Pa. 

* 


Davis BRAKE BEAM Company.—Koy Н. 
Weber, San Francisco, Calif., has been ap- 
pointed west coast representative of the 
Davis Brake Beam Company, 

* 


American Locomotive Company.—Gus 
-H. Sample has been appointed technical 
assistant to the director of engineering, 
Diesel division of the American Locomo- 
tive Company with headquarters at Sche- 
nectady, N. Y. Mr. Sample is a graduate 
of Washington University, with a degree 
in mechanical engineering, and is a member 
of the advisory board of that university’s 
Engineering school. He was draftsman 
and designing engineer with the Busch 
Sulzer Company at St. Louis, Mo., from 
1930 to 1932 and installed and operated 


Gus H. Sample 


Diesel engines on large dredging operations 
from 1932 to 1934: He was sent to the 
Diesel engine plant of Fairbanks, Morse & 
Company in Beloit, Wis., in December, 
1934, working for the U. S. Navy bureau 
of engineering as senior inspéctor, and 
later as associate mechanical engineer in 
charge of Navy inspectors in this plant. He 
resigned from the bureau of engineering in 
1937 and returned to the Busch “Sulzer 
organization in St. Louis as executive engi- 
neer in charge of engineering in conneétion 
with installations for the Maritime Commis- 
sion and various naval vessels; He also 
was assistant to the general manager of the 
plant with jurisdiction over all inspection 
and engineering, which position he held 
until his appointment as technical assistant 
to the director of engineering, Diesel divi- 
sion, American Locomotive Company, 
* 


R. K. LEBLonp MACHINE. Toot Com- 
PANY.—Lester H. Roemer, for the, past 
few years assistant sales manager of The 
R. К. LeBlond Machine’ Tool . Company, 
Cincinnati, Ohio, has assumed the duties 
of New York District Manager for the 
company, with headquarters in the Singer 
Building, 149 Broadway, New York. Mr. 
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Roemer has been with LeBlond twenty- 


three years, during which time, prior to his 
work as assistant sales manager, he worked 
through the various shop departments and 
on the road as service man and demonstra- 


L. H. Roemer PN 


tor in both the United States and Europe, 
as well as spending approximately ten years 
in the sales department on estimating and 
general sales work. 

* 


THE Epwarp С. Bupp MANUFACTURING 
Company has leased, and arranged to trans- 
fer its railway passenger-car manufactur- 
ing division to a government-owned plant 
at Bustleton, Pa., in the Philadelphia area. 
The property is now operated by the Budd 
Company under a Reconstruction Finance 
Corporation war-plant facilities lease, spon- 
sored by the Navy Department. 

Terms of the lease, which runs for five 
years, provide that 77 per cent of the space 
ultimately will be used for car building. 
A substantial portion of this is presently 
used in the manufacture of munitions. The 
company has indicated that it may utilize 
the remaining 23 per cent, which now is 
used as a disposal center for surplus prop- 
erty, once production is fully under way on 
non-war contracts. The war-plant lease is 
reported to be the largest negotiated to 
date for the purpose of providing space 
for peacetime production while work is 
going ahead on war contracts. Construc- 
tion of the first railway cars is expected to 
get under way in the fall. 

The new plant comprises a main assem- 
bly and manufacturing building covering 
2416-асгеѕ and an administration building 
7nd power plant, with railway sidings run- 


ning directly into the main bui:ding. The 
manufacturing building has six bays. Two 
main bays, each 1,800 ft. long and 122 it 
wide, will permit the assembling oí 8 
cars in four lines at one time. Sub-assem- 
bly lines and parts fabricating facilities 
adjoin the main assembly lines. 

The administration building contains 
45,000 sq. ft. of floor space on two floors | 
and houses administrative offices, person- : 
nel offices, medical department, restaurant, 
and central telephone exchange. Electric | 
power current for the plant, obtained at 
66,000 volts, is stepped down at the mai 
sub-station to 13,200 volts and transmitted 
at this voltage to indoor sub-stations from 
which it is distributed at 440 volts. Feeders 
are carried in underground ducts. Ther 
are power stands in each column of the 
two main bays, and a tunnel extends almost 
the entire length of each bay. Services are 
drawn from these tunnels by movable 
stands which straddle the tunnels. Each 
stand is equipped with compressed-air out- 
lets, water supply, welding power and 44% 
volt, 110-volt and high-cycle power. 

* 


HUNT-SPILLER MANUFACTURING (Сом 
PANY.—Dan F. Hall has been appoin 
western sales manager of the Hunt-Spill 
Manufacturing Corporation, Boston Mass. 
Mr. Hall served his apprenticeship as a 
machinist in the Dubuque, Iowa, shops of 
the Chicago, Milwaukee, St. Paul & Pacific. 
He was in the air service in the last world 


1 


П 


Dan Р. Hall 


war, after which he returned to the Mil 
waukee and was employed as enginehouse 
foreman at Ottumwa, Iowa, until 1923. He 
was appointed sales and service engine 
(Continued. on next left-hand page) 


Plant at Bustleton, Pa., leased by the Edward G. Budd Manufacturing Company—The two main 
bays at the right will house four lines for assembling 80 passenger cars at one time. 
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Dren the Association of Manufacturers of Chilled Car Wheels 
adopted Association inspection, a threefold purpose was announced. 
It was "uniform specifications and uniform product in addition to 
uniform inspection”. Each of these has been translated into an accom- 
plished fact, thanks to the Association’s insistence on high product 
quality as an essential condition of membership. 
The same specifications are part of the code of practice to which 
every member manufacturer must adhere. The some increasingly 
high inspection standards are applied equally to the wheels of 
every member company. Seven rigid tests impartially and thoroughly- 
carried out help to assure product uniformity. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


— P Ra 


for the Stover Manufacturing & Engine 
Co., Freeport, Ill. in 1924, serving in that 
capacity until January, 1928. He joined the 
Hunt-Spiller Manufacturing Corporation in 
February, 1928, as representative in the 
northwestern territory. 

* 

ELECTRIC SERVICE MANUFACTURING CoM- 
PANY.—Hoffman Engineering, 313 South 
Second Street, Albuquerque, N. M., has 
been appointed exclusive agent for all prod- 
ucts of the Electric Service Manufacturing 
Company in the states of Arizona and New 
Mexico. 

* 

MALABAR MACHINE COMPANY. — The 
Malabar Machine Company, Los Angeles, 
Calif., has appointed Standard Car Sales, 
Inc., Chicago, its railroad representative 
for all railroads having sales or mechanical 
offices in the Chicago territory. 

* 


Келте Propucts, Inc.—Kelite Products, 
Inc., manufacturer of industrial chemicals 
for cleaning and processing, has moved its 
southwestern headquarters from Houston, 
Tex., to its new factory at Dallas, Tex. 
Е. L. Alexander has been appointed assist- 
ant national director with supervision over 
the Dallas plant as well as all regional 
offices in the southwestern division. 


CONTINENTAL OIL Company.—Joseph М. 
Gambill, for the past 15 years railroad lu- 
bricating engineer for the Continental Oil 
Compary, has retired. 

© 


GENERAL AMERICAN TRANSPORTATION 
Company.—The General American Trans- 
portation Corporation has completed nego- 
tiations for the acquisition of the Eclipse 
Moulded Products Company of Milwaukee, 
Wis. mantfacturers and distributors of 
plastic products, which will be operated 
under the same management. 


BALDWIN Locomotive Worxs.—D. C. 
Prescott has been appointed to the sales 
staff of the Baldwin Locomotive Works 
for the north central district, with head- 


D. C. Prescott 


quarters in Chicago. Mr. Prescott for- 
merly was mechanical engineer of the 
Union Pacific at Omaha. He is a gradu- 
ate of Idaho University with a degree in 
mechanical engineering and was employed 
with a number, of leading, manufacturers 
prior to joining the Union Pacific in 1936. 
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Edward H. Schoonmaker, of Syracuse, 
N. Y. has been appointed sales engineer 
for the southwestern district office of the 


Edward H. Schoonmaker 


Baldwin Locomotive Works. Mr. Schoon- 
maker attended Fenn College at Cleveland, 
Ohio. He was employed with the Erick- 
son Steel Company at Cleveland and Phila- 
delphia, Pa., prior to joining Baldwin last 
November as a Diesel service engineer. 
He had served as a maintenance officer for 
an armored division at Fort Smith, Ark., 
and was honorably discharged in March, 
1944, after two years of military service. 
* 


^ FIRTH-STERLING STEEL — CoMPANY.— 
George W. Frick has been appointed gen- 
eral sales manager and A, R. Zapp carbide 


С. W. Frick 


products manager of the Firth-Sterling 
Steel Company. 

George W. Frick has been identified with 
the metal-working ‘industries in various 
capacities since 1913. After serving more 
than two years with the Marines in World 
War I, he became a sales engineer of tool 
and die steels. As a special representative 
of Crucible Steel Company of America for 
five years, he promoted nationally the use 
of alloy steels and stainless steels. In 1929 
he joined Firth-Sterling, and was appointed 
manager of the Ohio Division in 1930, 
.serving in that capacity until 1941, when 
he was moved to McKeesport as manager 

a Of, the -Firthrite, division; having charge .of 
the development and marketing of sintered 


. carbide for cutting tools both in this coun- 


try and for export. 

A. R. Zapp, an officer in the Navy in the 
first World War, received advanced engi- 
neering training at Stevens Institute oi 
Technology and Annapolis. While asso- 
ciated with Union Wire Die Company he 
participated in the evolution and develop- 
ment of sintered carbide dies. Mr. Zapp 
was appointed manager of Firth-Sterling’s 
Firthaloy division in 1932. In cooperation 
with the Industry Committee on Steel Car- 


А. К: Zapp 


tridge Cases, he is credited with contribut- 
ing to the development of special dies for 
brass and steel cartridge case manufac- 
turing. 

* 

WESTINGHOUSE ELECTRIC CORPORATION.— 
Harry L. Huntley has been appointed 
headquarters repair sales manager of the 
thirty-four plants of the manufacturing and 
repair department of the Westinghouse 
Electric Corporation with headquarters 
in Pittsburgh, Pa, Mr. Huntley is a 
graduate of the Bliss Electrical School, 
Washington, D. C., with a degree in elec- 
trical engineering (1922). He joined 
Westinghouse in 1926 in service engineering 
and sales work in the service department at 
Philadelphia, Pa. He opened the service 
shop at Wilkes-Barre, Pa., in 1927, and 
remained there as manager until 1939, when 
he was transferred to Fairmont, W. Va. 
to open and manage the manufacturing and 
repair plant. He was transferred to Pitts- 
burgh in 1940 to organize and manage the 


_repair and renewal parts sales division for 


the central district, in which capacity he 
served until his new appointment. 


OLD DOMINION Iron & STEEL Corp.—The 
Old Dominion Iron & Steel Corp. has been 
newly chartered to acquire all physical 
properties of the Old Dominion Iron & 
Steel ‘Works, Inc., Belle Isle, Richmond, 
Va. for the manufacture of welded steel 
products. The new officers include б. E. 
Hoppe, Jr., president; А. А. Adcock, vice 
president and R. A. Trombold, secretary- 
treasurer. All were formerly with the 
Richmond Engineering Company. Present 
operations, which have been on a limited 
scale for several years, will be continu 
while buildings and équipment are being 


made, ready for the new product. All per- 


(Continued on next left-hand page) 
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MONG the many improvements in 
` railroad transportation in recent 
years, unquestionably the most outstand- 
ing is the greatly increased speed in the 


movement of heavy freight. 


This has been made possible through 
greatly increased efficiency in motive 


4 


power, as is exemplified in the operation 
of Lima Locomotives. 


Fleets of these locomotives, now play- 
ing a vital role in wartime service, will 
be ready to meet tomorrow’s demands to 
haul heavier trains, at higher speeds, and 
at lower costs. ; 


“2 N 
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LIMA LOCOMOTIVE WORKS 779 INCORPORATED, LIMA, OHIO 


INCORPORATED 


sonnel will be retained, including R. H. 
Wayt, vice-president and general manager 
of the old corporation, and John C. Webb, 
superintendent of the rolling mills. 

Ф 

AMERICAN SEATING Company.—Huyh C. 
Bersie has been appointed product manager 
of the American Seating Company's trans- 
portation seating division to succeed O. M. 
Dunton. During the past six months, Mr. 
Bersie has been making special studies in 
the transportation field as a member of 
the company's research department. Mr. 
Dunton will continue with special contacts 
among coach builders. 

* 

Н. К. Porter Company.—Harold L. 
Kennedy has been appointed district sales 
manager of ће Н. K. Porter Company ої 
Pittsburgh, Pa., with-headquarters in а new 
office established by the company at 513 
Colorado building, Washington, D. C. He 
will handle sales for Porter locomotives 
and Mount Vernon freight cars and also 
will be in charge of the distribution of 
other Porter products. Excepting for serv- 
ice as a captain in the U. S. Army Air 
Corps during 1942 and 1943, Mr. Kennedy 
_ has been employed since 1922 in the rail- 
road transportation department of the Fruit 
Growers Express Company, Washington, 
most recently as assistant purchasing agent. 

* 


AsHTON SALVAGE CoMPaNv.—J. W. 
Motherwell, president and treasurer, has 
been elected chairman of the board of the 
Ashton Valve Company to succeed Ellery 
Peabody, president of the company for the 
past 35 years and chairman of the board for 
the past two years, who is retiring at his 
own request. William P. Husband, Jr., for- 
merly commissioner of banks of Massachu- 
setts, has been elected president and treas- 
urer. 

* 


WILSON WELDER & METALS COMPANY.— 
The Graybar Electric Company has ‘been 
appointed exclusive distributor of the Wil- 
son Welder & Metal Co.’s brand of elec- 
trodes in areas served by Graybar's Cin- 
cinnati and Cleveland, Ohio, and Pitts- 
burgh, Pa., offices. 

* 

CARNEGIE-ILLINOIS STEEL CORPORATION. 
—Albert F. Steubing has been appointed 
assistant to the manager of sales, high 
strength steel division, of the Carnegie- 
Illinois Steel Corporation. Mr. Steubing 
joined the United States Steel Corporation 
in New York in 1934. He was transferred 
to the Carnegie-Illinois organization in 
1938 where he has served as development 
engineer in the market development divi- 
sion of the sales department. Mr. Steubing 
was formerly in the employ of the Penn- 
sylvania and the Chicago, Rock Island & 
Pacific. 

* 


THOMAS MACHINE MANUFACTURING 
Company.—The Thomas Machine Manu- 
facturing Company, Pittsburgh, Pa., has 
announced the appointment of sales agen- 
cies for 10 cities, completing its sales net- 
work for the United States. The new agents 


are the Northern Machinery & Supply Co., . 


Minneapolis, Minn.; Richard Ives Co., 
Denver, Colo.; J. M. Grisley, Salt Lake 
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City, Utah; Dawson Machinery Co., 
Seattle, Wash.; Harron, Richard & Mc- 
Cone Co., San Francisco and Los Angeles, 
Cal.; C. J. Harter Machinery Co., Houston 
and Dallas, Tex.; Robert R. Stephens 
Machinery Co., St. Louis, Mo.; George E. 
Zweifel & Co., Portland, Ore.; Bryant 
Machinery & Engineering Co., Milwaukee, 
Wis., and the Roland Company, Nashville 
Tenn. & 


PULLMAN-STANbARD CAR MANUFACTUR- 
ING Company.—R. M. Fox has been ap- 
pointed manager of works of the Pullman- 
Standard Car Manufacturing Company 
plant at Butler, Pa. 

* 


UNITED States STEEL Corporation.— 
David F. Austin, vice-president in charge 
of sales of the Carnegie-Illinois Steel Cor- 
poration, has been appointed acting vice- 
president, sales, or the United States Stee! 
Corporation. Avery C. Adams, vice-presi- 
dent, sales, has resigned. 


* 


CurLER-HaMMER, Inc.—F. К. Bacon has 
been elected chairman of the board of direc- 
tors of Cutler-Hammer, Inc.; H. F. Vogt, 
chairman of the Executive Committee and 
vice-president and treasurer; G. S. Crane, 
president; J. C. Wilson, vice-president and 
secretary; P. B. Harwood, vice-president 
in charge of engineering, and P. S. Jones, 
vice-president in charge of sales. 


* 


ALLEGHENY LUDLUM STEEL Corpora- 
TIoN.—The Allegheny Ludlum Steel Cor- 
poration, Brackenridge, Pa., has available, 
for use upon request, a new 16-mm. sound 
and color film entitled “The Manufacture 
of Dies.” The film has a running time of 
10 min. It describes the manufacture of 
lamination dies from Huron high-carbon 
high-chromium die steel, supplementing 
others already available covering stainless, 
tool, and electrical steels. 


* 


Spring Makers Named 
in an Anti-Trust Suit 


A cIvIL suit charging 10 manufacturers, 
a patent holding company, and the Rail- 
way & Industrial Spring Association with 
conspiracy to suppress competition in the 


manufacture and sale of railway springs . 


and spring plates, in violation of the Sher- 
man Anti-trust Act, was filed June 20 by 
the Department of Justice in the federal 
district court at Hammond, Ind., accord- 
ing to Attorney General Biddle. 

The defendants named in the suit, in 


addition to the trade association are: Amer-, 


ican Locomotive Company, New York; 
American Spiral Spring & Manufacturing 
Company, Pittsburgh, Pa.; American Steel 
Foundries, Hammond, Ind.; Baldwin Loco- 
motive Works, Eddystone, Pa.; Crucible 
Steel Company of America, New York; 
Fort Pitt Spring Company, McKees Rocks, 
Pa.; Pittsburgh Spring & Steel Company, 
Pittsburgh: Union Spring & Manufacturing 
Company, New Kensington, Pa.; Syming- 
ton-Gould Corporation, Rochester, N. Y.; 
Universal Railway Devices Company, Chi- 
cago; and Pittsburgh Steel Foundry Cor- 
poration, Glassport, Pa. 


Obituary 


Myron J. CzARNIECKI, vice-presi 
in charge of sales for the A. M. B 
Company, died on June 18. Mr. Czami 
was 53 years of age. He joined the Ву 
organization in 1913 and was appoin 
manager of the company's Chicago 
office in 1919. He was transferred to N 
York in 1920 and managed that office 
he was returned to Pittsburgh in 1925 y 
assistant general manager of sales. Hj 
was advanced to general manager of s 


M. J. Czarniecki 


in 1930 and elected vice-president in charg 
of sales in 1934. He was a member of the 
American Iron & Steel Institute, the Ameri- 
can Petroleum Institute, the American 
Supply & Machinery Manufacturers Asso- 
ciation, the Railway Business Association 
the Engineers Society of Western Pennsy!- 
vania, and other civic associations. 
* 

SAMUEL A. SPALDING, vice-president and 
chief engineer of Gibbs & Hill, Inc., con- 
sulting engineers, New York, died May 2; 
at his home in New Canaan, Conn. Mr. 
Spalding was 72 years of age. He was a 
graduate of Tufts College with a degree in 
electrical engineering in 1894, He began 
his career with the Brooklyn Rapid Transit 


а аа 


Samuel А. Spalding 


Company and later joined the staff of the 
engineer of electric traction of the New 
York Central in connection with the elec- 
trification from New York to Harmon. 


(Continued on next left-hand page) 
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l a paper read before the New York Railroad Club on May 17, 
1945, describing the Pennsylvania Railroad's T-I Locomotive, Chief 
Engineer Ralph P. Johnson of the Baldwin Locomotive works stated : 


“The minimum water rate was 13.6 pounds at a speed of 76 
miles per hour and 20 percent cut-off. In most of the tests the 
water rate was between |4 and 15.5 pounds. 


“In 40 years of testing on the Altoona Test Plant, this loco- 
motive gave the lowest water rate.” 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 
NEW YORK e CHICAGO 
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He became superintendent of power of the 
Brooklyn Rapid Transit and in 1908 joined 
the staff of the chief engineer, electric trac- 
tion and station construction of the Penn- 
sylvania, under George Gibbs and. E. R. 


Hill, with орй he:cohtitüiged When they : 


were later incorporated as Gibbs & Hill, 
Inc. He specialized in- power-heuse: de- 


sign and was-appoihted | chief engineer of > 


the firm, which has handled a large por- 


tion of this country’s electrification, includ- . 
ing the Pennsylvania's original electtifica- * firm became the National Bearing Division ^ "Westfield on" April 27, 1945, 


tion from Long Island City and New York 


to Manhattan - transfer ' and“ Philadelphia . 


suburban; the Norfolk & Western’s Elk- 
horn grade; the Virginian over, the Alle-. 
ghenies from Mullens 
the Illinois Central's Chicago suburban; 


, Corporation, 


trification from New York to Washington 
and Harrisburg, Pa. and extensions on 
the New York, New Haven & Hartíord. 
During the second world war he was active 


Kansas-Texas on March.-4,--1887, i$ г 
machinist, later serving as chief ан 
Some time later he was appointed m А 
ical engineer and s i 


ae f the @г 
as chief engineerin the design and conyy department.” In 1918, т. Tiefuéy entered 


istrüctión of: work connected with the war 
effort. 
* 


: “jógy B.-Strateu, who was chairman af. 
the board of the National Bearing Metals { 
until last January when the? 


of the American Brake Shoe Company, 
idied:atl St; Louis, Mo., on June 22. 
* 


‚Не J. TIERNEY, president of the H. J. 


on June 10. Mr. Tierney was bern at 


; 4 ated up to the time ofshis death. 


the railway, supply Business ‘w he opět- 
+ j 

„Сав. "Е. MawsoN;: chief consulting 
«engineer of the Irvitigton Varnish & Ing- 
tor Company, ar eta КЬ home 
after а bifi 

illnéss. Mr. Hanson received his В. S. aid 


M. Sí degrà а eétrical engineering.at 
the Unliversityof' Kansas. He was a m&n- 
ber of TheJAineriéan Society for T 


û" Кдапоке, “Ма :* Tierney Supply Co, St. Louis, Mo., died Materials and The National Reseamh 


Council. He became associated with I- 


the New York Connecting Railroad's Bay — Junction City, Kan, on July 14, 1871, and ^: fifigtom-Varnish_& Insulator Company in 


Ridge; ithe Pennsylvania's through elec- 


FRANK S. ROBBINS, whose retirement as 
general superintendent motive power of the 
Atlantic Coast Line at Wilmington, N. C., 
was announced in thé jîy issue, -was born 
at Menantico, N. J.; өп December 22, 1880. 
He attended Newark Technical School and 
Purdue University, from which he received 


his В. S. degree in mechanical engineering _ 


Frank S. Robbins 


in 1906. He entered railroading in 1900 as 
a machinist apprentice in the service of the 
Pennsylvania, and from 1906 to 1907 served 
as a special apprentice in the Altoona shops. 
From 1907 to 1908 he was on special duty, 
and in 1909 became motive-power inspector 
at Renovo, Pa. In 1910 Mr. Robbins was 
appointed assistant master mechanic of the 
Monongahela division; in 1911, assistant 
road foreman of engines, Renovo division ; 
in 1913, assistant general foreman of the 
Pitcairn shops, and in 1914 assistant master 
mechanic of the Pittsburgh division. After 
serving in the United States Army, Engi- 
neer Officers Reserve Corps, from 1916 to 
1918, during which time he rose to the rank 
of major, Mr. Robbins returned to the 
position of assistant master mechanic of the 
Pittsburgh division, and in 1919 became 
master mechanic. In 1921 Mr. Robbins left 
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entered railway service with the Missouri- 


Personal Mention 


the Pennsylvania and joined the Inter-allied 
Technical Board, Trans-Siberian Railways, 
at Harbin, China, as mechanical adviser. 
In 1923 he was named railway representa- 
tive of the Pittsburgh Testing Laboratory. 
He served as superintendent, motive power 
and machinery, of the Florida East Coast 
at St. Augustine, Fla.; from 1926 to 1937, 
when he was appointed general superin- 
tendent motive power of the Atlantic Coast 
Line at Wilmington. 


HAROLD C. WRIGHT, whose appointment 
as superintendent of motive power of the 
Pennsylvania's Eastern Ohio division, with 
headquarters at Pittsburgh, Pa., was an- 
nouriced in the Jüne issue, was born at 
Altoona, Pa. After graduating from Penn- 
sylvania State College he entered railroad- 
ing as a storehouse attendant in the employ 
of the Pennsylvania at Altoona in 1911. 
In 1921 he was advanced to the position of 


: motive power inspector, and three years 


` later became gang foreman at Olean, N. Y. 


Harold C. Wright 


Mr. Wright was appointed assistant master 
mechanic of the Pittsburgh division in 1935, 
and, following service on several other divi- 
sions, master mechanic of the Williamsport 
division in 1940. He transferred to Altoona 


(Turn to second left-hand page) 
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in 1942-afid remained there until his ap} 
-pointment as superintendent: of motir 
power at Pittsburgh. p.i 


Lours E. LAURENT, assistant engineer d 
the mechanical department ‘of; the Erie a 
Cleveland, Ohio, has retired after 28 years 
of service. Mr. Laurent was born in Paris, 


L. E. Laurent 


France, on June 30, 1874. He received his 
engineering education at New York City 
College and Princeton University, 
before joining the Erie in 1917, worked 2$ 
a mining engineer in Mexico for sever? 
years. His career with the Erie began 35 
an inspector in the engineering department 
He subsequently became assistant engine! | 
in the engineering and mechanical depart 
ments. 


О. Homer Bryan, locomotive eng 
man on the Western division of the West- 
ern Pacific, has been appointed assistant 
to the general manager, with headquarters 
at San Francisco, Calif. 


E. L. Banton, general foreman вА E 
Atchison, Topeka & Santa Fe at pios 


Cal, has been appointed assistant * 
superintendent, with the same headquarters- 


ical Engineer 
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Were assigned а total of 


1,519,973 Miles 
for 1944. 


They actually Operated 


а total of 1,494,924 miles 


OF 98.4% of thei 


per locomotive, | 
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Ancus Носн WiLLrAMs, general super- 
visor of apprentice training of the Canadian 
National system, with headquarters at Mon- 
treal, Que, has retired on pension after 
more than 38 years of service. Mr. Wil- 
liams was born at Goldensville, N. S., on 
June 29, 1880, and after serving for seven 
years with the Blue Nose Gold Mining 
Co, and working as a fitter and later as a 


A. H. Williams 


machinist in the employ of the Dominion 
Iron & Steel Co. he joined the Canadian 
Northertî (now the Canadian National) 
as a machinist at Winnipeg in 1907. There 
was {һеп Иб coordinated system of appren- 
tice training, and Mr. Williams was soon 
allowed seyeral hours away from his job 
as a machinist to help the apprentices. In 
1916 he Became an apprentice instructor, 
and five yéars later was appointed super- 
visor of appréntices. In 1930 Mr. Williams 
moved to Montreal as general supervisor 
of apprentice #training for the system, and 
was responsible for reorganizing the train- 
ing plan and setting up a uniform system 
to cover eleven different trades. 


О. R. Ремрү, general enginehouse fore- 
man of the New York, Chicago & St. Louis 
at Conneaut, Ohio, has been appointed 
assistant chief mechanical officer, with head- 
quarters at Cleveland, Ohio. Mr. Pendy 
was born at Oil City, Pa., on December 17, 
1900, and is a graduate of Penn State 
University (1924). After graduation he 
entered the mechanical department of the 
Nickel Plate as a special apprentice. Dur- 
ing 1927 he was a dynamometer car opera- 
tor, and from 1929 to 1931 machinist and 
gang leader at Conneaut. In 1931 he be- 
came mechanical inspector for the super- 
intendent of motive power at Cleveland; in 
1933, fuel supervisor, and in December, 
1936, general enginehouse foreman at Con- 
neaut. 


W. W. Lyons, master mechanic of the 
Western division of the Atchison, Topeka 
& Santa Fe at Dodge City, Kan., has been 
appointed acting mechanical superintendent 
of the Northern district, with headquarters 
at La Junta, Colo. 


C. L. WiLsoN, superintendent motive 
power of the Elgin, Joliet & Eastern at 
Joliet, Ill., has retired after 47 years of 
service. Mr. Wilson was born at Joliet. 
He entered the service of the E. J & E. on 
November 25, 1897, as a machinist helper. 
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On March 3, 1898, he became a locomotive 
fireman, and on January 8, 1903, locomotive 
engineer. He was appointed assistant train 
rules examiner on September 21, 1918; 
traveling engineer on February 1, 1919; 
air-brake supervisor on January 15, 1925; 
оп August 1, 1933, master mechanic at 


Joliet, and in May, 1938, superintendént of ` 
motive power. 6 


P. J. DANNEBERG, mechanical superin- 
tendent of the Northern district of the 
Atchison, Topeka & Santa Fe at La Junta, 
Colo., has beeen transferred to the Southern! 
district, with headquarters at Amarillo 
Tex. 


E. С. EKLUND, superintendent of. motive } the 


power and rollibg stack ‘of ‘the Rutland at 
Rutland, Vt., has bcen relieved of his duties 


as superintendent in order that he may j 


devote his full time to, the latter position. 


J. S. THoRP, electrical engineer of the 
Delaware, Lackawanna »& Western at 
Hoboken, N. J., has beeri appointed assist- 
ant to the vice-president. 


GEORGE ALEXANDER HOWARD, supervisor, 
accident ‘prevention, of the Western region 


of the Canadian National, has been ар- . 


pointed general supervisor of _ apprentice’ 
training for the system, with headquarters 
at Montreal, Que. Mr. Howard was born 


^in England on October 30, 1903, and came , 


to Canada in 1914. He began his appren- 
ticeship in the Canadian National's Fort 
Rouge shops, Winnipeg, Man., in 1920, and 


G. A. Howard 


served as a machinist from 1926 to 1930. 
Early in 1931 he was appointed apprentice 
instructor at Fort Rouge, transferring to 
Transcona, Man., in 1936. He became su- 
pervisor of apprentices, Western region, in 
1939, and in 1943 was assigned to organize 
safety work on the Western region as 
supervisor, accident prevention. 


Norcum ARTHUR PEEBLES has been ap- 
pointed electronic engineer of the Atlantic 
Coast Line with headquarters at Wilming- 
ton, N. C.. 


F. E. Epwarps, assistant superintendent, 


electric equipment, of the New York Cen- 
tral at Harmon, N. Y., has been appointed 
superintendent, 
headquarters at Harmon. 


electric equipment, with 


(Turn to second left-hand page) 


-trical maintenance department. Mr. 


. Of engines, Richmond district, with 


ANDREW B. Cosric, assistant electrical | 


engineer of the. Del Lackawanna û 
Westerii, has been appointed electrical en 
gineer at Hoboken, N. J.: 
{ 
Master Mechanics and 
Road Foremen 


W. D. QuanLES, master mechanic of the 
Richmond and Norfolk districts of tbe 
Atlantic Coast Line at Rocky Mount, N, €, 
has been appointed Dieseh,master mechanig | 
for the system with A at Wik} 
mington, N. C. Mr. Quarles was bom 
in Richmond, Va., July 11, 1892. Не at- 
tended the Richmond public} schools am 
Virginia Mechanical Institute, where 


W. D. Quarles 


һе studied electrical engineering. Ff 
1907 to 1910, inclusive, he served an appre 
ticeship in the Richmond branch of 
American Locomotive Works, in the di 


became fireman in the employ of the A 
tic Coast Line, on February 11, 1911. 
became a locomotive engineer on Jul 
1917; fuel instructor between Rich 
and Florence on November 1, 1918; m 
foreman of engines, Wilmington diste. 
September 1, 1919; road foreman of & 
gines, Charleston district, in January, 19% 
and on December 1, 1936, road forem 


quarters at Rocky Mount. On April f 
1939, Mr. Quarles was appointed gene 
mechanical instructor for the entire syst 
He became master mechanic of the Ё 
mond and Norfolk districts on Nova 
1, 1944, and Diesel master mech 
the system on July 1, 1945, 


J. А. Parrisn, general foreman ol 
Louisville & Nashville at Mon 
Ala. has been appointed master T 
of the Louisville Terminals and 
division, with headquarters at. 
Ky. 


Н. G. Srusss, master med 
Southern at Atlanta, Ga., has 
48 years of service. 


С. E. Асов, assistant road foreman’ 
engines of the Maryland division of be Ч 
Pennsylvania, has been appointed read Я 
foreman of engines of the Toledo divs, | 
with headquarters at Toledo, Ohio. 


I Ineer 
Rallway мемл And 


DEBARKATION — first of the ten ALco locomotives is 
hoisted from ship's hold in Cuba. 


AT CAMAGUEY —two trains of five new ALco locomotives 
each arrive at Camaguey headquarters. 


WELCOME TO CUBA —the new arco locomotives are in- 


ducted into the service of railroad and nation by the 
President of Cuba. 
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W. E. Hunter, master mechanic, with 
headquarters at Covington, Ky., and De- 
Coursey, has retired after more than 40 
years of service. 


R. AMUNDSEN has been appointed divi- 

' sion master mechanic of the St. Lawrence 

division of the Canadian National, with 
headquarters at Turcot, Que. 


R. J. Dunn, acting master mechanic of 
the Union Pacific at Kansas City, Kan., 
has been appointed district foreman, with 
headquarters at North Platte, Neb. 


S. Н. DuBose, who temporarily occupied 
the position of master mechanic at Somer- 
set, Ky., has returned to his post as master 
mechanic at Ludlow, Ky. 


JosEPH T. Corner, district foreman of 
the Union Pacific at North Platte, Neb., 
has been promoted to the position of gen- 
eral foreman, locomotive department, at 
North Platte. 


К. A. LENTZ, who temporarily occupied 
the position of master mechanic of the 
Southern at Birmingham, Ala, has re- 
turned to the position of master mechanic 
he formerly held at Somerset, Ky. 


P. C. BRANCH, who temporarily occupied 
the position of master mechanic of the 
Southern at Ludlow, Ky., has returned to 
the position of general foreman he formerly 
held at Birmingham, Ala. 


W. A. SHIELDS, road foreman of engines 
of the Chicago Terminal division of the 
Pennsylvania, has been appointed road 
foreman of engines of the Philadelphia 
division. 

J. L. Parker, assistant master mechanic 
of the Lake division of the Pennsylvania, 
has been appointed master mechanic of the 
Chicago Terminal division, with headquar- 
ters at Chicago. 


Отто STURM, assistant master mechanic 
of the Delaware, Lackawanna .& Western 
at Scranton, Pa., has been appointed master 
mechanic, with jurisdiction over the Scran- 
ton division, Bloomsburg branch, and Syra- 
cuse and Utica branches. 


N. M. Kerr, master mechanic of the 
St. Lawrence division of the Canadian Na- 
tional at Turcot, Que., has retired. 


R. L. Turner, master mechanic of the 
Southern at Asheville, N. C., has been 
transferred to the position of master me- 
chanic at Atlanta, Ga. 


A. К. Syxes, master mechanic of the 
Southern Kansas-Central divisions of the 
Missouri Pacific, who has been on leave 
of absence since last December, has re- 


turned to his position and his headquarters 


at Coffeyville, Kan. 


J. N. Fox, superintendent of equipment 
of the Illinois Central at Chicago, has been 
appointed master mechanic at Memphis, 
Tenn. ? 


C. H. Surrs, road foreman of engines 
of the Union Pacific at North Platte, 
Neb., has been transferred to the position 
of road foreman of engines at Cheyenne, 
Wyo. 
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A. G. WALDRUPE, shop superintendent of 
the Southern at Knoxville, Tenn., has been 
appointed master mechanic at Bristol, Va. 


D. J. Everetr has been appointed acting 
master mechanic of the Western division 
of the Atchison, Topeka & Santa Fe, with 
headquarters at Dodge City, Kan. 


J. M. Jerrrey, assistant master mechanic 
of the Illinois Central at Markham, Ill., 
has been appointed master mechanic, with 
headquarters at Centralia, Ill. 


F. T. WALDEN has returned to his posi- 
tion as master mechanic of the Southern 
at Birmingham, Ala. after a leave of ab- 
sence. 


C. T. Eaxer, general foreman of the 
Illinois Central at Memphis, Tenn, has 
been appointed master mechanic, with 
headquarters at Paducah, Ky. 


H. N. SEELY, master mechanic of the Il- 
linois Central at Centralia, Ill., has retired 
because of sickness. 


К. W. Erus, master mechanic of the 
Illinois Central at Memphis, Tenn., has 
been transferred to the position of general 
master mechanic at Waterloo, Iowa. 


F. E. Kimsatt, general foreman of the 
Southern at Asheville, ЇЧ. C., has been 
promoted to the position of master me- 
chanic at Asheville. 


CHARLES S. WILLIAMS has been ap- 
pointed general foreman, Diesel locomotive 
shop of the Delaware, Lackawanna & West- 
ern, with headquarters at Scranton, Pa. 
Mr. Williams will continue the supervision 
of automatic cab signal equipment .and 
electrical maintenance features of locomo- 
tives. 


Shop and Enginehouse 


E. A. Murray, shop superintendent of 
the Chesapeake & Ohio at Huntington, W. 
Va., who has retired as announced in the 
June issue, was born on September 1, 1876, 
at Staunton, Va. He received a public- 


Е. A. Murray 


school education and on December 11, 
1891, entered the employ of the Chesapeake 
& Ohio as a laborer at Clifton Forge, Va. 
He later became a machinist apprentice and 
subsequently served as a machinist, loco- 


motive fireman, and gang foreman | 
1903 when he was promoted to the 
of general foreman, locomotive depa 
In 1909 he was appointed master m 
at Clifton Forge and in 1921 shop § 
intendent at Huntington, He retir 
April 15. 


Obituary 


Tuomas Roope, who retired in 1926 
superintendent of motive power of 
Chicago, Burlington & Quincy, Lines Wi 
died at Lincoln, Neb., on June 20. 


MATTHEW Scorr SLOAN, chairman of: 
board and president of the Missouri- 
sas-Texas Lines and subsidiaries, died 
heart attack on June 14 in New Yi 
Hospital, New York. He was 63 y 
age. Mr. Sloan began his career with 
General Electric Company at Schenec 
N. Y., in 1902. Four years later he 
chief engineer of the Birmingham Rail 
Light & Power Co., rising to the positi 


Matthew Scott Sloan 


of assistant to the president. He was 
appointed vice-president and general man- 
ger of the New Orleans Railway & Light 
Co., in 1914 and in 1917 went to New York 
as assistant to the vice-president and gen” 
eral manager of the New York Edison 
Company. He was elected president of the 
Brooklyn Edison Company in 1919 and 
when the Consolidated Gas Company pur- 
chased the Brooklyn firm in 1928, he was 
elected president of the New York Edison 
Company and the three other neighboring 
utility companies. He resigned his Edison 
positions іп 1932 and two years later 
assumed leadership of the Katy system. 


In Military Service 


ORDER OF THE BRITISH EMPIRE CONFERRED 
on GEN. Gray 


Brig. Gen. Carl R. Gray, Jr. director 
general of the Military Railway Service. 
and former executive vice-president of the 
Chicago, St. Paul, Minneapolis & Omaha. 
has been made Honorary Commander, Or- 
der of the British Empire, Military divi- 
sion. The citation conferring this honor 
reads as follows: 

(Continued on next left-hand page) 
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“UNION” I. T. C. 
ON THE PENNSYLVANIA 


1940: Columbus, Ohio. One-way equip- 
ment in hump yard. 


1942: Indianapolis, Ind. One-way equi 
ment in hump yard. TONS 
Trenton, N.J.to Phillipsburg. Two- 


way equipment for road service on 
Belvidere branch. 


1943: Altoona, Pa. One-way equipment 
in two hump yards. 
Harrisburg, Pa. (Enola Yards). 
One-way equipment in two hump 
yards. 


Pitcairn, Pa. One-way equipment 
^»in hump yard. 


1944: pbuh, Pa. (Strip District). 
wo-way equipment in an indus- 

trial switching district. 
1945: Pittsburgh, Pa. to Harrisburg. 


e Under construction. Я 


For main-line service 


the Pennsylvania chooses 


Train Communication equipment-is now under construction on two of 
the busiest divisions of the Pennsylvania Railroad between Harrisburg 
and Pittsburgh. 

The “Union” Inductive system has been chosen because the Penn- 
sylvania knows from its own experience that “Union” I.T:C. meets 
railroad needs. “Union” I.T.C. was installed in the Columbus, Ohio 
yard of the Pennsylvania in 1940; today this system is in use in eight of 
the Pennsylvania’s busiest yards. 

For nearly three years, "Union" I.T.C. has been in road service 
between Phillipsburg and Trenton, on the Belvidere branch. 

This record of satisfactory performance made “Union” I.T.C. the 
inevitable choice when the Pennsylvania decided to use Train Communi- 
cation in main-line service. Two-way equipment will be installed on 
approximately 275 freight and passenger locomotives, 90 cabin cars and 
6 towers. This will serve two four-track divisions totaling 245 road miles. 

Recently, train communication and its relation to railroad operation 
were discussed at the New York Railroad Club. We will be glad to send 
you a reprint of the proceedings. 


UNION SWITCH & SIGNAL COMPANY 
SWISSVALE, PA. 


NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO 


————— 


“The repair of railroads in Italy and the 


organization of traffic on them were among 
the most important governing factors limit- 
ing the pace of the Allied advance. Brig. 
Gen. Carl R. Gray brought to this task 
first-class ability, wide experience and 
great driving power. Under his leadership, 
American and British resources were suc- 
cessfully combined for the fulfillment of 
the common purpose. The allied armies 
in Italy owe to General Gray a great debt 
for the magnificent work which he did while 
Director General of the Military Railways 
there.” 


EQUIPMENT SECTION, GENERAL HEADQUAR- 
TERS, MILITARY RAILWAY SERVICE 


The uniformed men shown in the group 
photograph are officers of the original and 
present equipment section of General Head- 
quarters, Military Railway Service, in the 
European Theater of Operations. The 
Headquarters has charge of planning and 


control of Military Railway Service and 


general jurisdiction over the entire opera- 
tion—more than 2,000 steam locomotives, 
200 Diesels, 50 hospital trains, and 40,000 
freight cars of the U. S. Army, as well as 
30,000 men. 

Left to right, the officers are: Maj. 
Horace G. Moore, general car superintend- 
ent (formerly with the Atlantic Coast Line 
at Jacksonville, Fla.); Col. Frank H. 
Hosack, director of equipment (formerly 
mechanical superintendent, Missouri Pacific, 
St. Louis, Mo.) ; Col. Walter M. English, 
general superintendent motive power (for- 
merly superintendent motive power, Chi- 


works, which Headquarters reports to be 
"about equal in size" to the Baldwin plant 
at Philadelphia. 

The German plant was a “debris-strewn 
mass of twisted girders, crumpled machin- 
ery and shattered locomotives and cars," 
when the 757th moved in. But the job of 
hastening the project goes on, and with 
most of the 4,000 employees who worked 
there before U, S. occupation, Headquar- 
ters recently reported. While some of the 


Trade Publications 


lathes and machinery are said to be intact 
there is evidence of hastily abandoned work, 
the report states, and “all along the assem- 
bly line are locomotive frameworks, gun 
mounts and cannon undergoing the boring 
process.” 

Executive officer of this outfit is Capt 
Charles E. Smith, of Devon, Pa. former 
foreman of the Philadelphia Terminal Divi- 
sion of the Pennsylvania, at Philadelphia, 
Pa. 


Copies of trade publications described in the column 
can be obtained by writing to the manufacturers, pref- 


erably on company letterhead, giving title. 


State the 


name and number of the bulletin or catalog desired, 


when it is mentioned. 


“THE SAXE WELDED ERECTION SYSTEM.” 
—J. H. Williams & Co., 400 Vulcan street, 
Buffalo, N. Y. Four-page bulletin No. 4 
shows how the Saxe system works and 
discusses its advantages. 

° 

SHOP EQquiPMENT.—The Watson-Still- 
man Co., Roselle, N. J. Bulletin No. 510-A 
illustrates and describes W-S line of hydro- 
pneumatic pit jacks, including drop-pit 
tables, in types of the hand-pump-operated 
telescope, air-engine driven, and drop-pit 
table models, also special types. Bwlletin 
No. 560-A describes such miscellaneous 


hydraulic equipment for railroad shops as 
crank-pin and forcing presses, pulling jacks, 
and rail benders. 


cago, Indianapolis & Louisville, Lafayette, 
Ind.) ; and Lt. Col. James H. Heron, gen- 
eral mechanical engineer (formerly with 
the Great Northern at St. Paul, Minn.). 


757TH RAILWAY SHOP BATTALION 


When Lt. Col. John W. Moe, former 
C. M. St. P. & P: enginehouse foreman and 
his Milwaukee-sponsored 757th railway 
shop battalion moved into Germany after 
10 months at Cherbourg, they were con- 
fronted by the “huge task” of taking over 
the damaged Henshall & Sohn locomotive 
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RectiFiers.—Fansteel Metallurgical Cor- 
poration, North Chicago, Ill. "Selenium 
Rectifiers,” a 14-page engineering manual, 
No. RDP-107, including standard element 
specifications for selenium rectifiers and 
rectifier plates. 

* 


“SETTING Up a Victor WELDING or CUT- 
TING Unit.”—Victor Equipment Company, 
844-54 Folsom street, San Francisco, Calif. 
46-page illustrated bulletin for vocational 
training schools and beginners. Describes 
in simple, understandable language how to 
assemble a welding or cutting outfit. 


` meer of a leading boiler insurance company, 


DiEsEL-ELECTRIC MAINTENANCE Ел 
MENT.—Whiting Corporation, Harvey, | 
Sixteen-page illustrated book, “Inc 
Availability for Your Diesel-Electric Р 
er,” outlines the range of Whiting equi 
ment for large or small terminals, for th 
entirely new shop, and for changed-ovej 
shops where facilities are being adapted tj 
the requirements of Diesel-electric powèt 


* 


CARE AND MAINTENANCE ОР Воші 
Tusrnc.—Steel and Tubes Division, Ré 
public Steel Corporation, 224 East Or 
Hundred Thirty-First Street, Cleveland § 
Ohio. Card, for wall nailing, gives 
formation on the care and maintenance 
boiler tubing as prepared by the chief engi 


* 

Авс WELDING TOOL AND DIE STEELS. 
C. E. Phillips & Company, 2750 Pop 

street, Detroit 8, Mich. “Arc Welding i 


*the Maintenance and Construction of Todi 


and Dies”—a handbook of engineering data, 
welding procedures and heat-treatment pro 
cedures for tool and die steels. 

* 


TUBE CLeaners.—Elliott Company, Jean- 
nette, Pa. Four-page, illustrated Bulletin 
Y-20. Describes the Lagonda type tube 
cleaners and. summarizes the various type 
of Elliott cleaner motors and cutter heads 
developed for special locomotive tubes and 
pipes. 

* 


HiGH-SrRENGTH STERLS.—Republic Stet! 
Corporation, Advertising Division, 310) 
East Forty-Fifth street, Cleveland 4, Ohio, 
Four-page folder, Form 434, gives 
characteristics, chemical composition, 
physical properties of Republic Aldecor 
Republic Cor-Ten, and Republic Double; 
Strength Steels. 


“SPEED SunrAcE-GmINDING SET-UPs."— 
George Scherr Company, 200 Lafaycttt 
Street, New York 12. Eight-page foldet 
illustrates actual applications of Magne 
Blox products employed to hold vario 
types of work for surface-grinding opera- 
tions. Features also a new service; namely. 
the production of special sizes of Magn 
Blox parallels, v-blocks and angle irons, 35 
well as other shapes and forms to fit 20) 
type of magnetic chuck. 
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When you consider what a staybolt 
has to take—firebox temperatures 
up to 2700°; cinder abrasion; water 
and steam temperatures up to 450°; 
continuous vibration and shock; 
and corrosive attack, while under a 
stress of 3000-lbs. or more—it em- 
phasizes the importance of the un- 
usual combination of qualities that 
Byers Staybolt Iron has to give. 

Byers Staybolt Iron is ductile 
and malleable. It is readily head- 
ed, and working does not change 
its physical properties. It is true to 
size and round, giving full, sharp 
clean threads with maximum hold- 
ing power. Itis uniform in analysis, 
and free from hard spots, which 
cuts machining and drilling re- 
jects. It is not vulnerable to vibra- 
tion, has a high degree of corro- 
sion resistance, and withstands fire- 
box punishment. 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron is duplicated in Byers Forging 
Billets. They are produced in round, square 
or rectangular sections, under ASTM-A-73 
and AAR-M-307 Specifications. 
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The reason for these essential 
service qualities is found in the un- 
usual nature of Byers Staybolt Iron, 
and in its exclusive method of 


manufacture. The tiny fibers of 
glass-like silicate slag that are 
threaded through the body of high- 
purity iron give a structure similar 
to that of a stranded wire cable. 
This combats fatigue failure, and 
the fibers halt and deflect corrosive 
attack. The tremendous rolling 
reductions used in manufacturing 
Byers Staybolt Iron help give the 
best possible slag distribution ... 
a highly important requirement 


in assuring maximum durability. 

Over seventy-five railroads have 
equipped locomotives with Byers 
Staybolt Iron to stand the increased 
responsibilities of wartime traffic. 
You can specify Byers Staybolt Iron 
in ordering from your staybolt 
manufacturer, or obtain blanks for 
machining in your own shop. The 
delivery situation is very satis- 
factory at present. ‘ 

A. M. Byers Co., Pittsburgh, 
Pennsylvania. Established 1864. 
Boston, New York, Philadelphia, 
Washington, Chicago, St. Louis, 
Houston, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


XLECTEAIC FURNACE ALLOY STEELS ° 


OPEN HEARTH ALLOY STEELS 


CARBON STELl. TOBULAA PRODUCTS 


RAILWAY MECHANICAL ENGINEER 


RAILWAY 
MECHANICAL ENGINEER 


Developments in Car and Locomotive 


Brakes and Control Equipment 


WV: are at the threshold of a new era in transportation, 
particularly in railroad transportation. The railroads 
and the equipment builders have not been idle durin 

the war period even though their facilities were, in most 
cases, devoted for long periods exclusively to standard- 
ized production for war transportation. New and more 
easily controlled Diesel locomotives have been introduced. 
Improved steam locomotives of greater power and effi- 


Top to bottom: Left—Brake valve portion and application portion (em- 
ergency); Center—Brake valve portion (rigid handle; rotary valve and 
seat (same for all); filling piece portion (same for all); pipe bracket por- 
tion: Right—Brake valve portion (for pneumatic straight air); application 
portion (service) 


The D-24 brake valve portions 


ciency have been built and placed in operation. A num- 
ber of new freight car designs have been produced, in 
small quantities to be sure, so far, but offering the advan- 
tages of lighter weight, less maintenance, and greater 
suitability for high-speed service. Passenger cars like- 
wise have been undergoing equal development, pointing 
toward greater convenience, comfort, speed and attrac- 


* A paper delivered before the Southern and Southwestern Railway Club 
at Atlanta, Ga., on May 17, 1945. 
1 District representative, Westinghouse Air Brake Co., Atlanta, Ga. 


Railway Mechanical Engineer 
SEPTEMBER, 1945 


By A. S. Bentont 


Progress made during war in 
engineering improvements for 
new and old railway equipment— 
Required changes made to meet 
lightweight and high speeds 


tiveness from the passenger's viewpoint, although their 
actual production was halted. 

With this advancement in equipment, the matter of 
control becomes more and more important, particularly 
as train speed increases. The air brake is a relatively 
small item, but is very important in this control. The 
designer of air brake equipment must be constantly 
adjusting his thinking to match the trend in the develop- 
ment of railroad transportation. Equipment changes are 
not offered just to be new, but are developed to properly 
meet new problems presented because of changed oper- 
ating conditions, new demands made on the equipment, 
etc. A typical example of this is the need which caused 
us to develop and just recently introduce the No. 24-RL 
locomotive brake equipment. 


Locomotive Controls 


Earlier locomotive brake equipment rather naturally 
developed into two types to meet two general classes of 
service. The two types of equipment and the two classes 
of service are the No. 8-ET locomotive brake equipment 


re 


Back of the D-24 control valve 
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D-1 controller 


which was particularly developed for conventional speed 
passenger trains and long heavy freight trains, and the 
HSC equipment especially designed to include such 
features as electropneumatic control, speed governor con- 
trol, etc., associated with the relatively new high-speed 
passenger service employing streamlined cars. 

These locomotive brake equipments were developed at 
two different time intervals and for rather specific pur- 
poses. While they are quite satisfactory for their par- 
ticular fields they do not lend themselves conveniently 
to being converted from one type of service to the other. 
In addition, they, of course, involve maintenance of two 
distinct types of equipment. As a result there developed 
an insistent demand that a single type of locomotive 
brake equipment be offered which would provide the 
basic requirement for heavy freight and conventional 
passenger service, and at the same time readily permit 
incorporation of all additional features required for the 
high-speed train service. The incorporation of the addi- 
tional features desired had to be accomplished without 
discarding any of the basic features or change in the basic 
piping, by merely adding the required functional appa- 
ratus. This has_been accomplished, and as a result we 
have the No. 24-RL type of locomotive brake equipment. 
The new items of major importance in this equipment 
are the D-24 brake valve including the S-40-D self- 
lapping independent brake valve, the D-24 control valve 
with its combined auxiliary and displacement volume 
reservoir and the relay valve. This compares with the 
No. 8-ET equipment which has the No. 8 brake valve 
including the automatic and independent portions, the 
No. 8 distributing valve with its reservoir portions, and 
the brake-pipe vent valve. 

The brake valves shown in one of the illustrations are 
intended for Diesel locomotive service. The D-24 brake 
valve for steam locomotives is similar, except for the 
style of handle and the top portion employed. The D-24 
brake valve is the simplest or basic form that would 
provide safety control features with emergency brake 
application for Diesel engine use. The DS-24 brake 
valve offers all of the features of the basic valve, and by 
changing the application portion only it provides a 
service type of brake application for safety control, over- 
speed control, or train control application. The DSA-24 
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brake valve incorporates the features of the others, and 
by changing only the body portion, the straight-air fea- 
ture required for electro-pneumatic control is provided. 
Many of the parts of these three brake valves are com- 
mon to all and, therefore, the problem of maintenance, 
testing, etc., is greatly simplified. 


Improved Feed Valve 


In designing the D-24 brake valve a special effort was 
made to include any new features or improvements that 
seemed desirable. As a result, we have the new D-24 
feed valve. This feed valve has materially increased 
the flow capacity and is also much more sensitive to air 
demands, so that it will regulate pressure within a con- 
siderably narrower range than any previous feed valves. 


‚ Its design is such that the maintenance required should 


be less and should also be more easily accomplished than 
with previous feed valves. The greatly increased ca- 
pacity of the D-24 feed valve enables us to offer for 
the first time, a controlled-pressure full-release position 
in the brake valve. This greatly increased feed-valve 
flow capacity makes possible the charging of long trains 
as rapidly as when using the main reservoir pressure 
full-release type of brake valve. 

The use of the controlled-or-feed valve full release 
feature eliminates the possibility of overcharging the 
brake pipe, due to improper use of main-reservoir full 
release when charging or recharging the train. Many 
railroads already either forbid the use of main-reservoir- 
full-release by rule or they have applied nullifiers to the 
brake valve handle which prevents the handle being 
moved to full-release position. The brake valve in- 
cludes a cutout cock so that any who may feel reluctant 
to give up the main reservoir full release entirely, espe- 
cially in mountain service, can still obtain that feature. 
Manipulation of this cutout cock to one of its two 
positions, provides the controlled pressure in the full 
release position, whereas the other position of the cutout 
cock substitutes main-reservoir pressure for the con- 
trolled pressure in the full release position of the brake 
valve. With the brake valve in running position, the feed 
valve delivery to the brake pipe is choked to provide the 
same capacity as it obtained with the No. 8 brake valve 
and М-3 feed valve in running position. 

The independent brake operation with the 24-RL 
equipment is accomplished through the S-40-D brake 
valve. This is a self-lapping type valve which has been 
in service previously in connection with the HSC equip- 
ment as an independent brake valve. It has been de- 
signed for separate mounting in order to provide greater 
flexibility of location in the Diesel cab. For steam- 
locomotive service the independent brake valve is located 
on the automatic brake-valve body. 

The next major item of the 24-RL equipment is the 
D-24 control valve. A control valve was selected, rather 
than a distributing valve, as it is desirable to separate the 
application or relay portion from the remainder of the 
valve for convenience in adding the electro-pneumatic 
and speed governor features. The control valve also 
incorporates an emergency portion which makes it un- 
necessary to employ a brake-pipe vent valve. 

The D-24 control valve is arranged much like the 
D-22 type control valve, in that it has a pipe bracket, a 
service and an emergency portion. It is smaller and 
lighter and somewhat simplified as compared with the 
D-22-E control valve. It is also smaller and lighter than 
the distributing valve and provides advantages over the 
distributing valve in that a faster and more positive 
release of the rear unit of the locomotive is obtained 
when operating in multiple unit service. It provides 
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better graduation than is possible with the distributing 
valve. The brake cylinder pressure developed with the 
control valve is also exactly in harmony with the similar 
pressure development on the cars. - The emergency 
portion of the control valve is similar to that used on 
the AB valve, thus facilitating maintenance. The D-24 
control valve also provides automatic sanding in 
emergency. 

The use of the control valve makes necessary the 
combined auxiliary, emergency and displacement volume 
reservoir for control of the relay portion. This reservoir 
is similar to that furnished in connection with previous 
locomotive control valve equipment. 

It is desirable to have the application or relay portion 
as а separate unit because it lends itself better to the addi- 
tion of the electro-pneumatic, decelostat and speed gov- 
ernor features. Where speed governor control is em- 
ployed, or contemplated for later use, the F type relay 
is recommended. This relay has provision for mounting 
the magnet valves réquired for speed governor operation 
and also includes a relay portion which is generally sim- 
ilar to the application portion of the distributing valve. 
If the electric features are not required, the familiar type 
B relay valve is used in place of the F type valve. These 
are Бл major new items of е 24-RL locomotive brake 
contro. 


Pneumatic Throttle Control 


There is, however, a new development in pneumatic 
control for the locomotive which concerns throttle opera- 
tion. For Diesel engine service, the self-lapping principle 
of the independent brake valve has been utilized to 
provide control for the engine speed. This portion of 


the equipment is called a Controlair. The Controlair is 
connected pneumatically through a single line of tubing 
to another device, called the actuator. Movement of the 
Controlair handle the desired amount causes the actuator 
to position the engine governor so as to obtain the change 
in speed desired. 

More complete types of the Controlair equipment pro- 
vide for reverser control in the same handle as is used 
to control the engine speed. Thus moving the Controlair 
handle forward from the neutral or idle position insures 
proper positioning of the reverser and also the increase 
of engine speed as desired. Movement of the handle in 
reverse from the neutral or idle position again positions 
the reverser for the proper electrical connections and 
then permits increase of the engine speed to the desired 
degree. These features are all suitably interlocked to 
preclude the possibility of their being improperly used. 
Either of the two Controlair systems will permit the 
control of more than one engine from a single Controlair 
by employing additional actuators and the necessary 
piping. 

A similar throttle control has also been developed and 
applied to one of the newest and most powerful steam 
engines in operation today. On account of the different 
characteristics of the force required to operate the steam 
throttle and because of the considerable travel of the 
throttle arm of a steam throttle, a device known as a 
pneudyne is employed, in place of the actuator referred to 
above. The reversing of the locomotive in this case is 
also taken care of with the same Controlair handle as is 
used for the steam throttle operation. Suitable inter- 
locks are, of course, provided. The advantages of the 
pneumatic system of control are obvious, in that it re- 
quires only a nominal amount of force on the part of the 
engineman to adjust the throttle to the desired position. 
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It is also much easier to accomplish the installation of 
the tubing connecting the Controlair and actuator or 
pneudyne, than it is to install the mechanical system of 
levers, bell cranks, etc., otherwise employed. 


Air Compressor 


Another recent development for steam locomotives is 
the 8/7 inch—150-E compressor. It incorporates the 
super-type steam governor directly in the compressor top 
head. This simplifies the steam piping and makes for 
more compact assembly. The main new feature is the 
mechanical lubricator. It is mounted directly on the high 

_ pressure cylinder, which method of mounting eliminates 
the need of all external piping, with the exception of the 
single line leading to the steam end of the compressor. 
The pumping ünits, of which there are three, are indi- 
vidually adjustable to give just the right quantity of oil 
feed desired to the points requiring lubrication, Oil is 
supplied to the steam end in the steam inlet passage, 
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just before it reaches the governor, so that all parts of the 
steam portion are lubricated from this one source. Oil 
is also supplied to each of the high and low pressure 
air cylinders. The pumping units are cam driven, which 
insures their dependable and positive action. The oil 
passages of the high- and low-pressure air cylinders 
are drilled in the cylinder side wall, so that there are no 
external connections involved for this purpose. Having 
the compressor design such that it is complete with 
lubricator and governor all in a single unit is a distinct 
advantage in servicing the compressor. 

All 8% inch-150 and 8% inch-120 air cylinders, 
whether furnished as repair cylinders or assembled in 
complete compressors, supplied since approximately 
January 1, 1944, have had the necessary bosses for 
mounting this lubricator. Suitable blanking covers are 
used to cover these bosses, when the lubricator is not 
employed. 


Freight Car Braking 


The AB equipment, of course, remains the fundamental 
standard for freight cars in conventional service where 
the ratio between empty and loaded weight does not 
exceed 4 to 1 gross to tare. Many new cars, however, 
will be designed especially to provide lighter empty 
weight. Their carrying capacity can be the axle load 
limit of 169,000 Ib. so far as the 50-ton car design is 
concerned. Мапу of these light-weight, high-capacity ` 
cars will exceed the 4-to-1 gross-to-tare-limitation, and 
for that reason some additional braking force should be 
provided. The additional braking force is needed to in- 
crease the d to stop the car to the minimum value 
that experience has shown as necessary to properly con- 
trol the movement of trains, especially if grades are in- 
volved. Any increase in train speed makes a train more 
difficult to stop, and correspondingly the need for ade- 
quate braking force is even more important. In the past 
this situation with respect to gross to tare, has generally 
occurred only on hopper cars. Since such cars were 
handled either empty or fully loaded, an empty-and-load 
brake system was provided which took care of them 
nicely. 

'The empty-and-load equipment does not work out so 
advantageously for other than hopper cars as there is 
no increase in the braking force until after the car is more 
than one-half loaded. After the changeover to load posi- 
tion has occurred the full effectiveness of the load brake 
governs, even though the car may be only slightly over 
one-half loaded. A partially-loaded condition frequently 
exists for cars other than hoppers, and this is particularly 
true of box cars. A brake equipment which would 
proportion the braking force developed to the degree o! 
load on the car would be an ideal arrangement. 

As a result of this need, the load compensating brake 
for freight cars was developed. It makes use of the 
maximum number of standard AB parts to insure the 
advantages of lower cost production, ease of mainte- 
nance, and wide availability of repair parts. The mam 
items, in addition to a standard AB equipment involved 
with the load compensating brake are: a load com- 
pensating valve, a load brake cylinder, and a small load 
reservoir portion so arranged as to be located between 
the two halves of the standard AB reservoir. 

The heavier elements of this equipment have been 
designed, wherever feasible, to include light-weight mate- 
rials. The equipment will, therefore, have the advantage 
of lighter weight than the present empty-and-load equip 
ment and will be ideally suited to meet the requirements 
for the new modern freight cars. The use of this 
equipment will also tend to result in a more uniform 
braking ratio throughout the train. This is particularly 
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desirable from the standpoint of slack control, as there 
vill be much less variation in the retardation force de- 
veloped on the various cars in the train, irrespective of 
whether they are empty, partially-loaded, or fully-loaded. 


Braking Ratios 


The table indicates the variation in braking ratio that 
will exist between light and loaded cars, having light- 
weight construction, and with and without the load com- 
pensating feature. 

The table shows that any car which has a light weight 
of less than 40,500 1b., when braked at 75 per cent of the 
empty weight, will have a loaded braking ratio of less 
than the desired 18 per cent, unless additional braking 
force, such as the load compensating brake provides, is 
made available. A 38,000 lb. car has been mentioned 
frequently as immediately in prospect, and indicates on 
the chart the values applying for such a weight of car 
both with and without load compensation. It is to be 
noted that the lighter the empty weight of the car, the 


Comparative Braking Ratios With and Without Load 
Compensating Brake for Various Empty Car Weights 


Optional 
percentage of 
Single-cap. loaded car 
loading car braking ratio 
Empty car braking ratio, with load 


Empty Axle load Gross to , braking percent compensating 
wt., Ib. limit, Ib. tare — ratio, per cent 10-in. equip. 

50,000 169,000 3.38:1 75 22.8 50 

40,500 169,000 4.0:1 75 18.0 45 

38,000 169,000 4.45:1 75 16.85 42 

30,000 169,000 5.92:1 75 13.3 33 

28,000 169,000 6.04:1 75 12.4 31 


more important this compensating feature becomes to 
the successful employment of light-weight construction. 

Another recent development in freight brakes is the 
AB-1-B equipment. This was designed to meet the 
requirements of freight cars occasionally assigned to 
passenger service or regularly operating in relatively 
short high-speed freight trains where the freight cars are 
provided with air signal lines. This equipment is the 
basic AB equipment to which a filling piece is added 
between the AB valve service portion and pipe bracket. 
This filling piece is actuated by the signal line pressure. 
When the signal line is charged, the three-stage brake 
cylinder pressure development necessary for slack con- 
trol on long freight trains is modified to make the brake 
cylinder pressure development continuous, so that it will 
harmonize with the practice on standard passenger cars. 
This filling piece feature includes the protection’ of a 
safety valve for service applications, when operated in 
passenger trains. The safety valve is automatically cut 
out in such emergency applications. When the signal 
line is not charged, the AB-1-B valve automatically 
reverts to provide the standard AB features for freight 


car service. This equipment is not intended for use on 
passenger cars. 


Passenger Brake Improvements 


Passenger. cars intended only for conventional speed 
service should be equipped with the D-22-AR control 
valve, with which you are quite familiar. If high-speed 
Streamline passenger car operation is involved, higher 
braking ratios of 250 per cent based on 100-Ib. cylinder 
Pressure in emergency are necessary in order to keep 
Stopping distances within proper limits. Such a high 
raking ratio cannot be permitted at the lower car speeds 
Or excessive wheel sliding will be encountered. It is 
necessary, therefore, to reduce the braking ratio to values 
‘nown by experience to give the highest possible retarda- 
Чоп without wheel slipping under normally good rail con- 
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ditions. The HSC equipment with the D-22-BR control 
valve and the electric speed governor should be em- 
ployed for this class of car. The speed governor serves 
to reduce the braking ratio in the desired steps from the 
maximum of 250 per cent with 100 Ib. cylinder pressure 
in emergency for speeds above 65 m.p.h. to values of 200 
per cent, 150 per cent, and a minimum of 100 per cent 
as the speed decreases. 

To obtain the maximum in flexibility of control, smooth 
handling and the greatest saving in time when making 
fast schedules, the electric straight air feature is recom- 
mended. This requires the No. 21-B magnet valve on 
each car. The electric feature eliminates the element 
of pneumatic transmission time, thus requiring less time 


AP Decelostat disassembled 


in making stops or slow downs and.in releasing after 
such applications. It also eliminates the probability of 
any slack action due to brake application, as all brakes in 
the train apply simultaneously. 

While the foregoing features go as far as possible, 
without the addition of special equipment, to minimize 
the possibility of wheel sliding, they must be based on 
normally good rail adhesion or the stops will be unneces- 
sarily long. To eliminate wheel sliding under adverse rail 
conditions, the type AP decelostat equipment was de- 
veloped. This equipment involves, for one car set, four 
P-1 decelostats, two B-2 decelostat valves, and four 
pieces of small diameter flexible hose. 

One of the P-1 decelostats is mounted on the end of 
each axle. There are no electrical connections or at- 
tachments required with this equipment and there are 
no additional connections required to the car body. The 
decelostat is a small but rugged pneumatic valve com- 
bined with a weight mechanism which measures the 
change in the rate of the wheel retardation. If the wheel 
retardation stays below a predetermined value, which 
experience has shown will not approach wheel sliding, 
the pneumatic mechanism is not required to function. In 
other words, brake cylinder applications and release 
occur in an entirely normal manner as though the 
decelostat equipment was not applied. The decelostat 
is constantly measuring the retardation rate of the 
wheel, however, and if the wheel does slip so as to exceed 
the rate for which the decelostat is adjusted, the decelo- 
stat operates to open the B-2 decelostat valve. This 
almost instantly operates to decrease brake cylinder 
pressure and thus soften the intensity of the brake 
application. All of this happens much more quickly than 
is possible for the wheel to actually stop rotating. The 
wheel, therefore, almost inmmediately resumes its rota- 
tion corresponding to the car speed and the brake 
cylinder pressure is promptly restored at a predeter- 
mined rate. If only one of the decelostats functions, the 
brake cylinder pressure on that truck only is modified as 
just described. 
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Burlington Vista-Dome Car 


Furrer service tests developed “unanimous enthusi- 
asm” for the Vista-Dome stainless chair car of the Chi- 
cago, Burlington & Quincy which has been rebuilt to 
include a steel and glass-enclosed observation compart- 
ment extending upward through the roof and made over 
7,600 miles in the first two weeks of revenue service 
since the formal test run on July 23. The objective 
of the Burlington in making this practical demonstration 
of the dome-type construction, originally suggested by 
General Motors “Astra-Liner” designs, was to see if it 
is sufficiently popular and practicable to justify more ex- 
tensive adaptation and use. The answer to the first 
question is already in the affirmative. 

The Vista-Dome car, constructed at the Aurora, Ill., 
shop of the C. B. & Q., was by no means an easy car to 
build primarily because it necessitated fitting the glass- 
enclosed observation dome into an existing car and using 
only such materials as were readily available without 
drawing on critical war materials. Whereas the General 
Motors designs called for a depressed center section, the 
Burlington car was rebuilt without change in the under- 
frame and main floor, seats in both the dome compart- 
ment and the main body of the car under the dome being 
arranged so as to take advantage of the decreased head- 
room required when sitting as compared with standing. 

The Vista-Dome car, in this particular instance desig- 
nated the Silver Dome, was made from a 79-ft. 8-in. 
streamlined stainless steel chair car, built in 1940 by the 
Edward G. Budd Manufacturing Company, Philadelphia, 
Pa. It provided 52 seats for passengers, not including 
seats in the women's lounge and the men's smoking room 
and, as redesigned, the seating capacity is 58. The height 
of the original car from rail top to roof was 13 ft. 6 in.; 
the height with the dome added is 16 ft. 2 in., which 
includes %-in. camber built into the саг body. Some 
older passenger cars are as high as 14 ft. 8 in. and the 
Burlington operates freight cars in special service which 
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Stainless-steel car with glass-en- 


closed observation dome in the roof 


extend 17 ít. 3 in. above the rail top. The Vista-Dome 
car can be operated practically anywhere on the Burling- 
ton system without exceeding clearance limitations. 
The glass-enclosed dome compartment is approximately 
22 ft. 6 in. long by 10 ft. wide and contains 24 de luxe 
seats. The dome extends 2 ft. 8 in. above the former roof, 
which places passengers' heads and shoulders well above 
the roof line, giving them a good view in every direction, 
including forward and back over the top of the train. 
(Seats are reversible to suit the direction of movement 
of the car.) The distance from floor to ceiling of the 
dome compartment is 6 ft. 2 in. The car weighs 130,000 
Ib. compared with 110,000 Ib. before the dome was added 
and compared with 165,000 lb. for a conventional car. 
Had the Vista-Dome Dome car been built new, it would 
not have been much heavier than the original stainless 
steel chair car. 2 
Trucks used under the rebuilt car are the original 
trucks, equipped with Timken roller bearings and having 
lateral and vertical snubbers applied, also stabilizers to 
resist car sway. While the car was notably easy riding 
in early tests, it is expected that other improved trucks 
will be tried under this car in an effort to determine which 
design functions most effectively in cushioning road 
shocks. | f 
Owing to the unavailability of curved glass or suitable 
transparent plastics in war-time, the windows and roo 
of the dome are constructed of double-pane flat glass. 
The outer pane is a heat and sunray resisting glass, Sepa 
rated by an air-space from the inner pane which is safety 
glass. The air-space serves as an insulation against heat 
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and cold and the provision of dry air between the panes 
prevents fogging or frosting, which would impair the 
view from the dome. 

The dome section, as well as the balance of the car, 
is scientifically: air-conditioned. to insure comfortable 
temperature and ample ventilation in summer or winter. 
Illumination is so arranged that, at night, all lights in the 
dome except those illuminating the floor can be extin- 
guished. This permits passengers to see the right-of- 
way ahead illuminated by the locomotive’s headlight and, 
on many nights, the entire countryside bathed in moon- 
light. 

For the present at least, the Burlington contemplates 
that no extra fare will be charged for riding in the dome, 
although passenger traffic officers anticipate that the pop- 
ularity of this scenic vantage point may create a problem. 

Coincident with the installation of the dome compart- 
ment, the main floor of the car has been remodeled and 
refinished. The main passenger compartment contains 
18 reclining chair seats in conventional arrangement. Be- 
neath the dome space, there are 16 seats, 4 of which 
may be used to form a card-playing section and 12 being 
placed back-to-back and facing outward toward the win- 
dows. The Jatter are separated by a glass partition. A 
short stairway, so designed that passengers instinctively 
grasp double handrails, leads up to the dome compart- 
ment. A large women’s lounge and a spacious men’s 
room are located at opposite ends of the car. 


How the Dome-Car Was Made 


In rebuilding and reconditioning this car at the Aurora 
shops, both design and construction details were dictated 
in many instances by the fact that the car was not a new 
design. For example, the limited headroom available 
with a straight rather than a depressed center construc- 
tion, placed definite limitations on how space under the 
dome compartment could be used. In view of the urgent 
need for employing only such materials as were, for the 
most part, already on hand at Aurora shops, many sub- 
stitute materials and, by the same token, fabricating 
methods, were utilized. Stainless steel sheets and press- 
ings. joined by the Budd Shotweld process, were used 
when available in the desired thicknesses, but it was neces- 
sary to use arc-welded carbon steel structural shapes 
for the dome frame, for example, and aluminum sheets 
for some of the wainscoting and ceiling below the dome. 
Exterior roof and side sheathing is entirely stainless steel. 

The dome carlines consist of T-sections extending in 
one piece from side plate to side plate and the purlines 
are short T-sections of the same size welded between the 
carlines. As stated, these T-sections are carbon steel, 
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A—Women’s Lounge 

B—Enclosed Stairway 

C—Coat Rack and Luggage Compartments 

D—Twelve Longitudinal Seats and Four-Seat Card Section 


made by cutting an I-beam of the proper size along the 
web center-line with a cutting torch. 

Longitudinal forces in the car, as rebuilt, are carried 
through the dome section by means of reinforcing plates 
and shapes inserted in the car sides just above the win- 
dows. This reinforcement extends well ahead and back 
of the dome itself in order to assure a strong, rigid and 
permanently straight construction. The floor of the 
dome performs many of the functions of the roof such as 
tying upper portions of the sides together, also resisting 
torsion and latitudinal bending. Structural partitions 
transmit such forces from the roof to the dome floor. 
Longitudinal beams in the dome floor are supported by 
structural partitions at the ends and middle of the dome 
region. 
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Section through the Vista Dome 


E—Vista Dome Seating 24 

F—Main Passenger Compartment Seating 18 
G—Ovehead Luggage Rack as in Original Car 
H—Men's Lounge 


General arrangement of the passenger-carrying compartments of the car 
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Even the staircase which gives entrance to the dome 
is designed so that some of ‘the step treads and risers, 
as well as the staircase sides, perform structural func- 
tions. 

The dome compartment is thoroughly insulated with 
J. M. rock cork board-type insulation. Glass used in the 
dome consists of Libby-Owens-Ford Metl-Flex Thermo- 
pane, the front, back and top of the dome comprising 


double laminated panes of 3-in. safety glass separated 
by a 4-in. air-space, the outer pane having heat and 
sunray resisting properties. Side windows in the dome 
have one pane of 14-in. heat-absorbing glass, then a 4-in. 
air space and a 3$-in. pane of safety glass on the inside. 
All glass is sealed in steel frames. The steel dome frame 
is covered on the outside with stainless steel and on the 
inside with a thin layer of wood, both for insulation and 
appearance purposes. In fact, the dome interior utilizes 
wood finish except for the center ceiling duct. 


Light and Air-Conditioning Equipment 


No change was made in the method of heating and air 
conditioning the front and back sections of the car. The 
original G.E. 20-kw. belt-driven axle generator and Exide 
1000-amp. hr. battery were retained, also the original 
Trane 7!4-ton air-conditioning unit with motor-driven 
4-cylinder compressor and Trane evaporative condenser 
unit. The center ceiling duct in the original car was 
cut out at the dome section and replaced by an air-duct 
passing vertically upward through glass walls in the cen- 
ter window at the front of the dome and thence into the 
center ceiling duct, equipped with Aerofuse circular out- 
lets for the cool air. Side ducts and outlets just below the 
window level also distribute cool air in the dome compart- 
ment. The return air duct in the dome front wall just 
above the floor simply transmits air to the lower car floor 
from which it circulates back through the car and into 
the overhead return duct in the usual manner. 

For air conditioning underneath the dome compart- 
ment, outlets are included in the rounded ceiling panels. 
Positive circulation of cool air to this and all other parts 
of the car, especially the dome compartment, are assured 
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by supplementing the original 34-hp.  electric-driven 
blower with another motor of the same size, direct con- 
nected to three blower fans, one in the ceiling and one 
in each side duct leading to the dome. 

In spite of the increased air-conditioning load as a re- 
sult of installing a glass-enclosed dome in the roof of 
this car, temperatures in the dome compartment during 
the test run were kept down to 78 deg. F. with a maxi- 


Luggage space is provided at the 
sides of the stairway 


mum outside temperature of 103 deg. F. To achieve this 
effect, however, required practically continuous operation | 
of the Freon compressor unit while handling the peak 
cooling load. 


Looking through a side corridor under the dome 
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Car heating equipment also was little changed by addi- 
tion of the dome to this car. When necessary, hot air 
s delivered to the dome compartment through the center 
ceiling and side air ducts. This heat is supplemented in 
the usual manner by floor heat from Vapor fin-type radia- 
tion units located along the floor on each. side of the 
dome and controlled by two Vapor thermostatically-op- 
erated heat valves. 

Attractive and effective electric-light fixtures have 


Looking forward in the dome—The 
cool-air duct in the ceiling is sup- 
plied through the double-glass wall 
in front of the aisle—The return- 
air grille is shown at the floor 


been installed throughout the rebuilt car. In the dome 
compartment, there are six Luminator 6-light fixtures on 
each side of the center ceiling air duct, making a total 
of seventy-two 15-watt lamps or 1,080 watts. Aisle 
lamps are installed under the seats, as previously ex- 
plained, consisting of five staggered fixtures with a 6-watt 
lamp in each. Fourteen 6-watt stairway light fixtures 
are also used, one on each side of every step. 

Under the dome compartment, four Luminator aisle- 
light fixtures are installed, also 12 magnifying-lens 25- 
|watt reading lamps, supplied by the same manufacturer 
| and installed one over each of the longitudinal seats. This 
same type of light is also installed over each cross seat 
in the card table section. ; 

Center ceiling and baggage-rack lights are unchanged 
in the main passenger compartment, but important im- 
provements have been made in the men's and women's 
rooms where ceiling lights have been removed and built 
into the curved edge of a box-like construction at the top 
of each wall. These lights are 25-watt and covered with 
attractive, curved plastic shields. The increase in lighting 
load from 1,550 watts in the original car to 2,664 watts in 
the rebuilt car necessitated installing one additional lamp 
regulator and 11 more light switches. 

In the original coach, the chairs were upholstered in 
Collins & Aikman warm gray mohair. In the rebuilt car. 
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seats and carpets for floors, including the hallways, are a 
peach color, window drapes in the main passenger section 
being blue. The lower walls under the dome compart- 
ment are a red tile and the upper walls, pale yellow paint 
on metal inside fiinish. Longitudinal seats under the 
dome facing the windows are upholstered in the same ma- 
terial and were consructed at Aurora shops. Above the 


center seats are glass panels which serve the double pur- 
pose of promoting seat privacy and desirable decorative 


effect. The dome compartment is finished in grey and 
green with a maroon carpet. The stair carpet to the top 
step is peach. The stairway below the hand rail is stain- 
less steel, the upper walls of the stairway being finished 
in a surf green. 

Special attention was given to the men’s and women’s 
lounges, the latter being finished in a turquoise green 
for the built-in settee and salmon for one chair and the 
dressing table, the same color being incorporated in the 
drapes. The floor covering is a light brown Armstrong 
linoleum. Walls are beige cream and ceiling in the 
same color. White vitreous enamel lavatory and dental 
fountain are enclosed, with stainless steel covering all 
pipes. This boxed-in construction is used to conceal the 
pipes and provide covered space for towels. Dispensaries 
and other receptacles are included in the upper box con- 
struction which carries the light fixtures. 

Antique tan leather is used for settees in the men’s 
lounge, the floor being a blue-green Marbelle linoleum. 
The upper walls are beige and the lower walls a cinna- 
mon brown. The same boxed-in construction of lava- 
tory fittings is provided as in the case of the women’s 
lounge. Light fixtures, built into the box construction 
at the upper side wall, as stated, utilize the rounded trans- 
lucent plastic shield to give an attractive modernistic ef- 
fect. All trim throughout the car is stainless steel. 
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A locomotive moves into the service shop 


Erie Diesel Electric Shop 


Tue Erie Diesel-electric shop at Marion, Ohio, is char- Maintenance facilities for repair 
acterized by numerous electrically operated automatic of electrical equipment of Diesel 
and semi-automatic devices which facilitate the movement А 5 | 
of locomotives through the shop for both inspection and locomotives at Marion, Ohio shov 
maintenance purposes. On the approach tracks to the ingenious designing and practices 


shop are an entirely automatic sand handling plant, fuel- 

ing facilities and automatic washer. Details of the auto- 

matic sand handling equipment with its photo-electric and 

pressure-switch control will be described in a subsequent 

article. a door opener allowing the locomotive to run into the 
Having been served by these facilities, the locomotive service shop without stopping and without attendance 

continues on toward the shop where an electric eye starts froma ground crew. The two main sections of the build- 
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An elevation of the shop showing arrangement of tracks, depressed floor, elevated platform, exhaust ventilators, and location of lights 
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8 are respectively the service shop and the maintenance 
op. 

Locomotives coming in for inspection pass through the 
ervice shop going out of doors at the end opposite the 
ntrance. Tracks in the service shop are at ground level. 
“he floor is depressed 33 inches below the head of the 
ails and the depth of the pits between the rails is 48 
aches. There is а drop pit large enough for trucks in 
ach track near the entrance door. A wood floor at loco- 
1otive deck level is supported on columns made from 
crap flues. 

At the exit end of the service shop provision is made 
or trucking across the tracks both on the floor and plat- 
orm level. This is accomplished by electrically-con- 
rolled air cylinders which swing sections of the rails out 
И the way and lower platform bridges to allow for truck- 


Pit lighting in the service shop 


ing and which swing the rails into place and raise the 
platforms when a locomotive is ready to leave the shop. 


Fuel Oil 


Fuel oil is pumped from the receiving point to the four 
25,000 gal. storage tanks and from the storage tanks to 
the fueling and sanding station by two 300 g.p.m. cen- 
trifugal pumps each driven by a 10-hp. motor. At present 
fuel oil is delivered by highway trucks, but it will be re- 
ceived from tank cars when they become available for this 
purpose. The pump supplying the fueling station is 
started and stopped by remote control from the fueling 
station. It supplies oil through a 4-in. line and holds 
pressure on the four filling nozzles which allow for 
fueling a four-unit locomotive from one position. Con- 
stant oil pressure is maintained by a relief valve and by 
pass. Electrical controls and valves are so arranged that 
either pump may be used for fueling or for filling the 
storage tanks. The pumps are housed in a building 18 ft. 
by 20 ft. and all oil is metered. 


Washing Machine 


From the fueling stations, the locomotive proceeds to 
the automatic body washing machine. This consists of 
four rotating brushes on vertical shafts each driven by a 
3-hp. motor and a number of perforated vertical pipes 
supplied through two 2-in. solenoid-operated water valves, 


s pipes drained in cold weather by one L2-in. solenoid 
valve. 
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The motors are each controlled by a combination line 
starter connected to a track relay. When a locomotive 
reaches a point 12 ft. from the washer, it passes an in- 
sulated joint and shunts the track relay by shorting the 
rails. This starts the motors and opens the solenoid 
valves and the locomotive proceeds through the washer 
at a speed of about 80 ft. per min. When it reaches a 
point 10 ft. beyond the washer, it passes another insulated 
joint which opens the rail circuit, stops the motors and 
closes the solenoid valves. 

The motors are 3-phase, 480-volt, 60-cycle machines 
and all control apparatus has 120-volt operating coils ex- 
cept the four combination line-starters for the brush 
motors which have 480-volt operating coils. 

Connections to the rails, to the track relay and to the 
track circuit transformer are made through a two-con- 
ductor, No. 8, Parkway cable. Power circuits are run in 
three-conductor No. 8, Parkway cable protected by con- 
duit where it is run down a pole into the ground. The 
conduit is grounded by a driven ground and the body of 
the washing machine is grounded to the water line. Be- 
cause of the excessive moisture, the flexible leads, includ- 
ing a ground wire to the motors, are enclosed in water 
hose. 

Trucks are washed with a high-pressure hand hose and 
nozzle at the fueling station and the ends of the locomo- 
tives are washed by hand in the service shop. 


Automatic Door Openers, Rail Closers and 
Bridge Operators 


From the washer, the locomotive proceeds along a 
slightly curved track to one of the two doors in the serv- 
ice shop. At a distance of about 200 ft., the headlight 
beam falls upon a photo-electric relay which starts a 
door-opening device driven by a 1-hp. motor. When the 


One of the photo-electric relays which operates an inbound door 
in the service shop 


door rises to full open position, a limit switch stops the 
motor. The photo-electric relay is protected from opera- 
tion by the daylight by a tube about 18 in. long. The 
headlight beam shines into the tube and operates the 
relay. Daylight will not operate the relay even when it 
is so bright that the light from the headlight can not be 
seen against the wall. The doors are closed from a push 
button station in the shop after the locomotive is inside. 
The doors are usually left open in warm weather. 
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Upper left: Outbound door of the 
service shop showing rail sections 
swung to each side and elevated plat- 
form bridge in place to permit cross 
—Upper right: Out-bound door open 
with rails in position and platform 
bridge raised to clear way for a 
locomotive 
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Above: The repair shop is 
lighted by fifty-six 400-watt 
high-intensity mercury lighting 
units—Left: Interior of the 
service shop as it appears at 
night under fluorescent lighting 
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One of the heating units in the service shop 


When the locomotive is spotted in the shop for inspec- 
tion, motor-driven exhaust ventilators match the exhaust 
outlets on the locomotive and a pillar-mounted push-but- 
ton station is adjacent to the side window at the engine- 
man’s position. When the inspection is couipiete. and 
the locomotive ready to leave the shop, the engineman 
reaches out of his cab window and presses the top button 
on the pillar. This starts a bell which rings for fifteen 
seconds. It also causes the outgoing door to open in the 
same manner as the incoming door. It swings the open 
(hinged) sections of the track into places and raises the 
two halves of the deck-level jack-knife platform bridge. 
As soon as these three operations are complete, a green 
light adjacent to the door and another on the control 
pedestal are lighted through an interlocking circuit and 
the locomotive may leave. 

The two sections of tracks which swing to each side 
to clear a passageway on the floor level are 7 ft. long. 
They are moved by air cylinders and control of the air 

is affected by solenoid valves, one for each direction, op- 
erated by push buttons. Limit switches shut off the air 
to the cylinders after each operation is complete. The 
same push buttons which operate the rails control similar 
air cylinders which raise and lower the platform bridges. 
They also control the operation of the door, though this 
may be kept open if desired. A second set of push but- 
tons alongside the door perform the same functions. 

The various limit switches are wired in series so that 


Impregnating tanks and auxiliary equipment 
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the green light circuit is closed when the shop door is all 
the way open, both halves of the lift platform are in the 
clear, and both swing rails are closed and locked. All 
control apparatus is operated from a 120-volt circuit, 
while the motors operate on 480-volts. 


Lighting 


The area around the fueling and sanding station is 
lighted by nine umbrella type standards and four R.L.M. 
units mounted on brackets on the structure. Each unit 
is fitted with a 300-watt lamp and the mounting height 
in each case is 15 ft. from the ground to the lower edge 
of the reflector. Control switches are located on the 
structure supporting the sand storage tanks. 

The standards are made of flues and pipe. The lower 
five-foot section is a 514-in. flue welded to a 12 in. square 
base plate which is bolted to a concrete base. A section 
of 316-іп. flue fitted into the lower section extends the 
standard to 10 ft. where the 3%4-in. flue is swedged down 
to fit over a 2-in. pipe which supports a lighting unit with 


The bake oven is placed in a bay which is large enough to 
accommodate a second oven 


a nearby hemispherical reflector. A 6-in. by 2-in. hole 
near the bottom of the lower section allows for making 
connections between the service cable and the fixture 
wire. The hole is covered by a curved cover plate secured 
by two cap screws. Service to the standards is made by 
No. 12 Parkway cable. 

The tracks approaching the shop are lighted by four 
1,000-watt floodlights mounted on the roof of the shop. 

Fluorescent lighting is used in the service shop above 
the deck-level platform. The shop, which is 220 ft. long 
and 61 ft. wide inside, is lighted by 54 units each con- 
sisting of two 100-watt lamps with Tulamp auxiliaries in 
a trough type fixture with open ends. There are three 
rows of lamps over the center platform and one row 
over each side platíorm. Mounting height is 14 ft. 4 in., 
longitudinal spacing is 20 ft. and lateral spacing is shown 
in the drawing. The mounting positions are made pos- 
sible by euspending the fixtures from stranded steel 
messengers stretched lengthwise of the shop. 

Under-platform lighting is accomplished with four 
rows of thirteen 150-watt units per row in R. L. M. re- 
flectors mounted close to the under side of the platform. 
There are two rows under the center platform, one row 
on either side of the two tracks and six additional units 
in the center space. 

The repair shop, which measures 49 by 220 ft., is 
lighted by 56 400-watt high-intensity mercury lighting 
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Approach track showing sanding and fueling facilities in the foreground 
—The washer may be seen through the framework and the 
? shop in the background 


units. Thirty of these are mounted over the crane, 40 
ft. above the floor. Lateral spacing is 15 ft. and longi- 
tudinal, 20 ft. There are also mercury units in angle re- 
flectors 18 ft. 6 in. above the floor, ten along each side 
wall and three on each end. All mercury units are sus- 
pended on hooks and are fitted with a short lead and 
plug for connection to a receptacle placed at each fixture 
location. 

Pits in both the service and repair shops are lighted 
by vapor-proof units placed 15 in. below the base of the 
rail and tilted slightly upward. They are spaced 16 ft. 
apart and units on opposite sides of the pit are staggered. 

Incandescent lighting is used in the cleaning room and 
reconditioning room at the east end of the shop, in the 
locker room and the lubricáting oil storage room located 
respectively under the cleaning and reconditioning rooms 
and in the bays alongside the repair shop which are used 
for cleaning rooms, bake ovens, impregnating tanks, wheel 
storage, etc. Vapor-proof units are used where condi- 
tions require them. 


Shop Motors 


A three-phase, 480-volt, 60-cycle power distribution 
system is used for shop motors. Unit heaters are used 
for most of the heating and there are exhaust fans which 
draw air through the exhaust hoods over each engine 
location in the service shop and through the exhaust 
heads in the cleaning bays. 

Four 5-hp. motors in the service shop drive fans in the 
unit heaters. Three 3-hp. unit heaters supply the repair 
shop and a l-hp. heater is used in the lubricating-oil 
storage room and one in the parts reconditioning room. 
A 34-һр. motor drives each of the eight exhaust fans in 
the service shop and the exhaust fans in the cleaning bay. 
A 1-hp. motor operates each of the four door openers. 
Two 3-hp. pumps in the oil-storage room and one in the 
service shop are used to move fresh oil and oil to be re- 
claimed. A fourth pump supplies distilled water which 
is obtained from condensate taken from the steam coils 
used to dry the sand. The drop pits are too low to drain 
into the sewer and a 14-hp. sump pump is used to move 
drainage water out of the pits. The two drop-table 
motors are rated at 20 hp. and 34 hp. 
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Machines in the repair shop requiring motors are the 
vacuum pump for the impregnator, two engine lathes, a 
20-in. emery wheel, a radial drill, and a 2-in. pipe- 
threading machine. Several small machines requiring 
iractional horsepower motors are used in the recondi- 
tioning room. 

The 25-ton crane which serves the repair shop employs 
three motors of 5, 10 and 40 hp., respectively, operated 
by a suspended push-button control station from the 
floor. The control may be operated from the crane cab 
if desired. 


Locomotive Maintenance Procedure 


‘The manufacturer's recommendations covering inspec- 
tion and maintenance of electrical equipment are followed 
to the extent that locomotive assignments permit. In 
addition, shop records are kept to show the history of each 
piece of electrical equipment. At present no rewinding 
is done. 

Traction motors and gears are removed in accordance 
with requirements as indicated by the progressive main- 
tenance chart and motor record. The motor is meggered. 
completely dismantled and cleaned. Loose dirt is blown 
out and the armatures cleaned with cleaning fluid. If | 
necessary commutators are turned on a lathe and under- | 
cut and any defective bands are replaced. 

Armatures are then preheated in the oven, impreg- 
nated, and baked 20 hours at 135 to 140 deg. C. High 
potential testing is used for the annual test and for 
locating trouble. 

Motor commutators are normally kept in condition by 
grinding them in place. To do this a pair of driving 
wheels is raised off the rail about three-quarters of an 
inch by means of 25-ton hydraulic jacks. One pair of 
brush holders is removed and replaced with a carborun- 
dum grinding fixture and the grinding is done by running 
the motor at a speed of about 300 rpm., with current sup- 
plied from a portable d. c. welder. The motor is blown 
out afterward and foreign material is cleaned out of the 
commutator slots with air. 

'This work takes about 134 hours and can be done on 
one motor during a daily inspection. The need for grind- 
ing is generally indicated from the motor record which 
shows rate of brush wear and breakage. 

The same procedure is used on motors in trucks which 
have been removed from a locomotive. Generator com- 
mutators are ground by the same method, with the engine 
running a little below idling speed. 


A locomotive approaches the washer 
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Instruction Car 


Tue Western Maryland has completed and placed in 
service on its lines an instruction car which is used in 
. the training of new employees and for familiarizing old 
` employees with the operating features of new equipment 
intalled on the road or for training them to undertake 
new duties. Instruction is given in seven different 
_ courses covering: air brakes; mechanical equipment оп 
steam locomotives; mechanical equipment on Diesel- 
electric locomotives ; fuel conservation; water treatment; 
signaling; and safety. Since the car has been in use 
approximately 200 classes have been held, the weekly 
average is 16, with a total of about 3,000 man lectures 
to date. At the present time about 75 per cent of those 
attending classes are men from the operating depart- 
` ment of the road, the remainder being from the mechan- 
г ical department. 
The car has been divided into two sections, an office 
and a classroom. The instruction portion of the car is 
° 55 ft. in length from the door entrance to the office par- 
tition. The seating capacity of this section is 34. The 
dassroom has been finished with a cream-colored ceil- 
ig, mahogany side walls and a blue marble inlaid 
dlinoleum floor. Adequate lighting is obtained by the 
use of seven individual fluorescent lighting units which 
Wave a total capacity of 1,400 watts. Six exhaust fans 
and two air-circulating fans provide the ventilation. 
A boiler backhead has been installed in the car against 
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Courses in seven subjects given 
to operating and mechanical 
department employees — Dem- 
onstrations with actual work- 
ing models are aids in training 


the partition which divides the office from the classroom 
section. It is complete in every detail and comparable 
with the backhead of the most modern types of steam 
power except where additional values and gauges have 
been applied for the purpose of demonstrating the vari- 
ous types of feedwater heaters being used on the West- 
ern Maryland. A small firebox, with the back flue sheet 
in place and equipped with tuyere-type Hulson grates 
is built in the interior of the boiler head. The equip- 
ment includes the elevator housing and the distributor 
for a standard HT stoker. A steam whistle, scaled to 
half-size, is located on the left side of the boiler and is 
operated by compressed air. 

A quarter-size working model of the Walschaerts valve 
motion which is complete in every detail and has a 
sectional valve chamber and cylinder was built at the 
Hagerstown locomotive shop for installation in the car. 
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The interior of the Western Maryland instruction car 
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The operation of the Walschaerts gear is explained and demonstrated with a scale model—The instructor is S. M. Roth, supervisor of loco- 
motive performance 


The various types of mechanical lubricators in use on the 
railroad are represented in the displays as well as a 
protection drifting valve, a complete boiler check, a 
blow-off valve and a blower valve. A Nathan, a Sellers 
lifting-type and a Hancock inspirator non-lifting-type 
injector are all demonstrated. Parts of a Worthington 
feedwater heater and diagrammatic views of the Elesco 
exhaust-steam injector, Type-T, are used to explain 
the functioning of these specialties. Sanders, cylinder 
cocks, drain valves, terminal check valves and various 
other operating .valves are all explained by the use of 
sectioned parts. In addition, the car carries samples of 
a low-water alarm, Diesel-electric locomotive parts, a 
Hennessy journal lubricator and a grease cellar. Ona 
panel board are mounted miniature size signals of the 
types standard on the railroad. These are electrically 
lighted and manually operated. 

Test equipment required by the water-treatment engi- 
neer is shown and its use explained. This is supple- 
mented by the use of stereopticon slides showing the 
effects of scale on the interior of locomotive boilers and 
the beneficial results obtained from water treating. Ac- 
tual demonstrations are given of the treating process. 


Brake Instruction. 


The car is completely outfitted with locomotive and 
car brake equipment. Full units of the No. 6 ET and 
No. 8 ET locomotive brake can be operated individually 
with or without train brake units, the piping in the car 
being so arranged that one set of engine and tender 
brake cylinders can be used when operating either brake. 

Passenger brake equipment includes the older as well 
as the modern types; a P-type triple valve, two L-type 
triple valves, and a D-22-P with a D-22-AR control 
valve. The older type equipment is set up with air 
gauges to show auxiliary and brake-cylinder pressures. 
The D-22 control valve is equipped with gauges show- 
ing brake-pipe, auxiliary-reservoir, emergency-reservoir, 
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displacement-reservoir, quick-action chamber, and brake- 
cylinder pressures. The instruction layout also includes 
an air signal system equivalent to that on a 12-car 
train which may be operated in conjunction with either 
the No. 6 or No. 8 ET equipment. 

There are eight freight-car air-brahe units on the car, 
including an AB-1-B type complete with an automatic 
slack adjuster and quick-service valve, an AB-type 
valve, and six K-type valves. Gauges are used on the 
AB-1-B equipment to show  brake-pipe, auxiliary- 
reservoir, quick-action chamber, emergency-reservorr, 
and brake-cylinder pressures. Gauges on the AB brake 
show auxiliary-reservoir, emergency-reservoir, brake- 
cylinder, and brake-pipe pressures. On the K-types 
auxiliary-reservoir and brake-cylinder pressures are 1m- 
dicated by gauges. 

Four of the freight-brake units are fitted with the 
latest type release control retainers, two have conversion- 
type release control retainers, and two have the original 
standard double-pressure-type retainers. One passenger 
brake unit is equipped with the standard single-pressure- 
type retainers. All types of retainers are mounted опа 
display panel. In addition there is a single-car testing 
device which is demonstrated on the brake units. Piping 
is so arranged that either an AB or the AB-1-B brake 
can be separated from the rest of the brakes for demon- 
stration testing. 


Other Equipment 


A sound slide projection machine is used for showing 
safety lectures and other educational pictures; a stereop- 
tican is employed for the projection of diagrammatt 
views of equipment. In addition there are numero 
wall charts illustrating features of the various specialties 
in use on the company’s locomotives. The car, which 
cost $50,000, was converted at the Western Maryland s 
Hagerstown, Md., shops. 
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EDITORIALS 


Temperature or Vibration? 


Traction-motor maintenance has been an item of major 
importance on roads using Diesel-electric locomotives 
in passenger service. In a few cases it has been exorbi- 
tant because of improper operating practices, but even 
under service conditions which meet builder's recom- 
mendations there are wide variations of performance 
records and repair costs are generally higher than those 
for motors on electric locomotives. This might.be con- 
strued to lack of experience, but the situation exists 
also on roads with an electrification background. 

A fairly common source of motor failure is the break- 
ing of coils on the commutator end and the failure of 
insulation at or near the end of the coil slots, also at 
he commutator end. An armature removed from serv- 
'ice frequently shows a ring of powdered mica close to 
‘the end of the slots, indicating a working of the coils 
in the slots. This will occur even when bands are 
still tight. 

There are two schools of thought concerning the 
Teason for this condition. One of these maintains that 
it is due to the sudden heating of the copper, particu- 
larly when heavy starting currents flow through the 
coils of a cold armature. It is thought that the coil 
.expands faster than the iron laminations, causing it to 
creep in the slot and thereby crumbling insulation and 
-bending the end turns of the coils. A suggested means 
of minimizing the effects of this condition is to ease 
or enlarge the slots near the end of the armature to 
reduce the bending strains on the coils. 

The second school contends that the coils are not 
moved by temperature differences; that heat conduction 
is too rapid for this to be the cause and that temperature 
coefficients of iron and copper are essentially similar. 
Rather than creep due to temperature differences, it is 
held that this type of failure is due to breton, par- 
ticularly that of high frequency. 

Those who contour-grind gear teeth claim to have 
proved this theory. When gear teeth mesh, the sur- 
faces slide until about mid-position when they roll or 


tock and then slide again as they pass through the ` 


latter half of the contact period. This causes the teeth 
to wear out of contour, leaving a hump or relatively 
little worn portion at the pitch circle. This, it is con- 
tended, causes a vibration of double the tooth frequency 
which powders insulation and which is not avoided by 
using matched gears and pinions. One road regrinds 
to contour while another regrinds to an arc, both also 
removing the ridge at the edge of wear near the base 
of the gear tooth. Both claim to have sharply reduced 
insulation failures. 
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Possibly both temperature differences and vibration 
are contributing causes and, conceivably, there are 
other equally important reasons. Obviously, it is a 
subject which requires the meeting of minds and it is 
to be regretted that limited association activities restrict 
a free exchange of opinions and discussion of operating 
experiences. To those who have information to extend 
to their associates, the pages of this magazine are 
always available. 


Coupler Welding 


In 1942 a series of tests was conducted on welded 
couplers which resulted in the extension of Interchange 
Rule 23 to permit the reclamation of cracked couplers 
by welding following approved procedures in both the 
welding and the post-welding heat treatment of these 
parts. The test couplers in every case received the 
same tests as are required of new couplers and in no 
instance did failures occur in the weld or near the weld 
zone. Among the couplers tested was one which was 
welded completely across the shank, with the front end 
of one coupler and the rear end of another being joined. 
This coupler too met all tests. 

This year’s report of the Committee on Couplers and 
Draft Gears contains the following statement, “While 
your committee recognizes that such an operation could 
be satisfactorily’ performed if properly supervised, it 
does not consider that a practice of this kind should be 
recognized or permitted under the Association’s rules 
governing the reclamation of couplers and parts.” The 
necessity for this ruling came about because inspectors 
of the Mechanical Division had found couplers com- 
pletely welded across the shank in service and brought 
the matter to the attention of the Committee. 

The Committee’s judgment in this case is not being 
questioned. We have from time to time indicated a 
belief that railroad mechanical departments were not 
as familiar as they might be with good welding practice. 
This action of the Committee tends to confirm this belief 
because, while acknowledging that there is nothing 
wrong with welding couplers in this manner, it indicates 
a lack of confidence in the ability or willingness of the 
railroads as a whole to follow the procedures which 
insure a good job. The question which must be raised 
is whether the railroads (and there must be a consider- 
able number of them) which would fail to do this work 
in a “properly supervised” manner are at present doing 
work on couplers permitted under the emergency exten- 
sion to Rule 23. 
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The same factors which affect the quality of work 
on joining coupler heads and butts through the shank 
section by welding affect the quality of work on cracked 
couplers which might be reclaimed by welding. If the 
railroads generally are not able to do the work which 
the Committee failed to approve, they are most unlikely 
to do acceptably any of the reclamation work on cou- 
plers specially allowed by Rule 23. It would be unfair 
not to acknowledge that there are roads which have 
done much to advance the use of welding on railroad 
equipment and whose procedures are carefully con- 
trolled. Penalizing them by revoking the extension 
clauses in Rule 23 would work a hardship and be a step 
backward. The fact remains, however, that there is 
a sufficient number of roads whose practices are such 
that the Committee does not feel justified in taking what 
is a logical step forward in view of test results and its 
own acknowledgment. It is to be hoped that the roads 
whose welding practices or shop heat-treating or nor- 
malizing furnaces are inadequate will recognize their 
shortcomings and initiate improvements. Welding is 
too valuable a tool to be restricted because of misuse. 


Experience With 
The Vista-Dome Car 


The Vista-Dome car, constructed at the Aurora, 111., 
shops of the Chicago, Burlington & Quincy, as described 
elsewhere in this issue, made its first formal run July 
23 in local train No. 45 from Chicago to Minneapolis, 
Minn., via the scenic Mississippi river route, return- 
ing the next day in local No. 52. The next trip on July 
25 and 26 was to Lincoln, Neb., and back in two fast 
trains, and on July 27 the car left in the Exposition 
Flyer for Denver, Colo., then being routed over the 
Moffat tunnel line of the D. & R. G. W. to Salt Lake 
City and the Feather River Canyon route of the West- 
ern Pacific to San Francisco. After a short run to 
Spokane, Wash., and back, the car returned to Chicago 
and has since accumulated about 10,000 miles in gen- 
eral revenue service. 

It will be noted, therefore, that considerable expe- 
rience has been acquired in the operation of this car, 
both in local and fast through service, in scenic and in 
plains country, under temperatures up to 110- deg. Е. 
and speeds approaching 100 miles an hour. Since one 
of the purposes of incorporating an observation dome in 
a chair car was to determine the public reaction to a 
spectacular new feature of car design, the comments 
of passengers have been listed; all are favorable and, in 
fact, enthusiastic. During the first five days of opera- 
tion, 261 questionnaires were turned in, all indicating 
approval of the new facility. Most of the answers to 
the question, "Why?" mentioned the ability to see in 
all directions. Many spoke of the absence of noise 
which is quite marked, no rail or diaphragm noises 
penetrating the dome or any noise from passing trains 
except the locomotive as it goes by. There were many 
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references to the cool comfort under a bright sun and 
to how smoothly the car rides. 

The car was handled behind steam power over sub- 
stantial distances but this was not objectionable and in 
some respects is said to add to the variety of the view. 
Passengers riding in the dome have the privilege, many 
of them for the first time, of viewing the railroad right. 
of-way and the track structure as it approaches. The: 
are also in an excellent position to watch the operation 
of signals and, when a train is doing station work or 
taking coal or water, they can see what is going on ani 
do not show the restlessness often exhibited in coach 
and sleepers when trains are making station stops. 
Still another comment on one of the questionnaires was 
that riding in this car is the nearest possible approà 
to riding in an airplane without leaving the ground. 
From the point of view of passenger appreciation and 
enjoyment, there can be little question that this ner 
type of observation-dome construction in passenger 
carrying cars is desirable and likely to be demanded 
in the future. 

As regards practicability in operation and mechanicd 
details of design, there are many questions still to 
answered some of which will have light thrown o 
them by experience with the Burlington car. For 
example, is a depressed center sill and underfrane 
necessary and, if so, how much space can be spared 
from that now occupied by air-conditioning machiner. 
batteries and other underneath equipment? If a straig 
underframe is retained, as in the case of the Burlington 
car, what is the best arrangement of seats or other 
facilities in the limited headroom area? How high i 
it feasible to have the dome extend above the car rod: 
Should seat spacing in the dome compartment be ger- 
erous, or can it perhaps be reduced to 36-in. center: 
How much added power will be required for the in- 
creased air-conditioning and lighting load? Wha 
change, if any, in truck design will be necessary to cor- 
trol car sway with a somewhat higher center of gravity’ 

The Burlington's Vista-Dome car is admittedly ап 
experiment and make-shift to the extent that the ob- 
servation-dome has been applied to an existing ar 
without change in the -underframe. Undoubtedly a 
number of changes, both in structural design and in- 
terior arrangement, would have been made had the car 
been designed new from the ground up. There 5 
nothing make-shift, however, about the appearance 
decorative treatment, or equipment of the car, whic? 
is modern in each of these particulars. 

An exceptionally workmanlike job has been done in 
rebuilding this car at the Aurora shops. It not only 
looks like new, but has stresses carried through tht 
dome section with reinforcing members elsewhere which 
are designed to develop at least the full original strength 
of the car. To the Burlington goes the credit for cour- 
age and enterprise in being the first railroad to deter- 
mine from actual experience how much merit there 
may be in the observation-dome idea, and how it may 
best be used. 
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Association Work More 

Important Than Ever 

The war is over! In those few words is written "finis" 
to what was probably the most trying four-year period 
in all the history of American railroads. Of course, 
our trials are not all over yet, but at least the pressure 
is off and we can begin to get back to a semblance of 
sane and normal railroading, and begin also to look 
to the future and plan the moves that will enable the 
roads to profit from the many lessons learned during 
the war. 

There are three extremely important facts that me- 
chanical men—indeed all railroad men—must take into 
consideration as we approach the peacetime era of 
railroad operation: 

(1) There will probably not soon be a period in 
which railroad motive power and rolling stock will 
again be put to such intensive use as has been the case 
in the past 48 months, during which time the attention 
of all railroad men was on the most urgent job of 
getting trains over the road without having had the 
usual opportunity for careful observation and the 
recording of the whys and the wherefores of perform- 
ance. Now, therefore, is the time to pause long enough 
to place in the record the experiences that will serve 
to guide us in planning future motive power and rolling 
stock and the facilities with which they are maintained. 


(2) We are not only going to have to meet the 
competition of other forms of transportation that have 
received a mighty impetus during the war period but 
we are going to have to discover that the industrial 
giant that developed what may be our competitors in 
the days to come has also conceived and brought to 
full stature many new processes and materials that we 
have got to learn how to make use of in the improvement 
of rail transport. 

(3) There will be coming back home to us thousands 
of men who have helped to move by rail the men and 
materiel with which this war was won and these same 
men have had the enriching experience of operating 
railroads in the far corners of the world under all sorts 
of conditions. From these. men there are many new 
lessons to be learned and to a great extent it is from this 
group of men that the supervisory and administrative 
staffs of the future railroads will be built. 

These three general statements point unmistakably 
to the fact that the day of rule-of-thumb railroading is 
gone and that the day of trained technical and scientific 
railroading is here. These thousands of Army railroad- 
ers have been to school and they're not going to be 
satisfied with things as they always have been—they're 
going to want to have a part in improving them. In 
short, these men may well prove to be the spark plug that 
will put the railroad industry on its toes. 

If there is anything in which the railroad industry 
has been shortsighted it is in not encouraging technical 
men to enter its ranks and in not adopting a policy of 
having its officers and supervisors get around the coun- 
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try to see what is going on. If anyone has any doubt 
as to how far behind the railroad industry is in the 
general technical character of its work and the dis- 
semination of ideas among railroad men throughout 
the country one need only pick up some of the operating 
and maintenance manuals that will no doubt be amongst 
the souvenirs of the many Army and Navy men who 
will come back to the railroads and compare them with 
the "standard practice" and maintenance manuals de- 
veloped in the railroad industry. If one is open-minded 
he can not help but learn a lesson in the value of up-to- 
the minute information. 


Without doubt one of the greatest opportunities that 
railroad men may have to effect a rapid concentration 
of the technical information that is pertinent to their 
work, and to get it into the record for the benefit of 
the entire industry, is through association work. It 
is to be hoped that both officers and supervisors in the 
mechanical department will throw the entire weight of 
their support to such organizations as the Master Boiler 
Makers' Association, Railway Fuel and Traveling En- 
gineers' Association, Car Department Officers’ Asso- 
ciation and the Locomotive Maintenance Officers’ 
Association. The war’s end should be a signal for all 
such groups to move forward to greater effort. The 
industry needs the information in the hands of their 
potential members. 


NEW BOOKS 


AMERICAN MALLEABLE Iron. A Handbook. Published 
bv the Malleable Founders’ Society, 1800 Union Com- 
merce Building, Cleveland 14, Ohio. 368 pages, 5 in. 
by 9 in. Price, $4.00 

This handbook contains, in 26 illustrated chapters, a 
full discussion of the chemistry, manufacture, and use 
of malleable iron, based on current practice and require- 
ments.. Chapters on casting design, pattern design, and 
machining practice offer practical data of direct useful- 
ness to designing engineers and production men. Physi- 
cal, mechanical and engineering properties of standard, 
pearlitic, and alloyed malleables are set forth in other 
portions of the book and correlated with requirements 
for the product as established by the American Society 
for Testing Materials, the Army and Navy, and other 
agencies responsible for current specifications. The 
metallurgical process is simply explained in another 
chapter, and a section is devoted to engineering tables 
and data, including a tabular summary of, А. I. S. I, 
S. A. E., and N. E. steels and irons of comparable char- 
acteristics. In the chapter on machining practice are 
tables of feeds and speeds for drilling, milling, and turn- 
ing. "Design kinks" in the chapter on casting design 
illustrate and explain a number of short-cuts in design 
made possible by malleable iron. 
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Car Foremen and Inspectors | 


Car Inspector’s Problems* 
By George Schadeff 


The car inspector is required to make internal inspection 
of freight cars, classify them for commodity loading, and 
card the cars accordingly. In a great many cases the 
doors on these cars, especially on steel cars, are almost 
impossible to open without a bar. These doors are not 
being given the necessary attention on the repair track; 
the rollers are not being oiled; and, when bent at the 
corners and rails, the doors should be repaired and not 
forced closed with a bar and sledge, as the inspectors do 
not have the time or the tools on hand in their daily in- 
spection to repair these doors in the train yards. 

Drain Pipes on Refrigerator Cars—These pipes are 
found by inspectors quite frequently to have shifted, al- 
lowing the salt water to run directly into the oil boxes. 
The pipes must be wired back into postion. The oil-box 
lids on these cars are not being renewed and the water 
from the drains has a good chance to run into the boxes, 
causing water boxes and eventually a hot box. The in- 
spector believes a little more attention should be given 
to the above features on this equipment when cars are on 
repair tracks. 

Bottom Outlet Valve Caps Hanging Loose—Although 
this defect is cardable in interchange, the inspectors are 
finding a great many tank cars with the caps hanging 
by chains on cars coming off their line and from the 
various industries, and some in interchange. The in- 
spector is required to get a large wrench, replace the 
caps and tighten them before cars are allowed to go 
forward. On some cars that have been previously 
loaded with asphalt and other thick commodities, he is 


* Excerpts from a paper presented at the March 5 meeting of the North- 
west Carmen’s Association at St. Paul, Minn, | a 

f Mr. Schadeff is a car inspector of the Chicago Great Western at St. 
Paul. 


required to bad-order the car, to hold it or send it ta 
the repair track, as the thread of the cap is filled with 
dirt and frozen and he does not have time to cleat 
the threads off and replace and tighten the cap. 

Hopper Doors Open on Gondola Cars—Cars comi 
from industry plants, off the line, enginehouse cca 
chutes, etc., are arriving in the train yards with hoppet = 
doors open, or only partially closed and coal not thor = 
oughly cleaned out by the consignee, which makes id: 
difficult to close the doors. This matter should be take : 
up with superintendents to handle with agents and the ` 
offenders to have hoppers closed and coal cleaned 
so that doors are completely secured before bei 
allowed to come to train yards. 

Sand Holes in Old. Truck Sides—Sand holes, sm 
checks and cracks in old-type truck sides, also ba 
rusted truck sides on L- and T-section truck sides 
been a problem to the car inspector. Because oí 
shortage of time, the car inspector in many cases s 
cars out with the above defects so that the cars can 
given a second inspection on the repair track wh 
more time is available, to avoid accident. We have 
some serious derailments on the various railroads d 
to breaking down of truck sides, as some of these ol 
cars equipped with the above truck sides are being gr 
capacity loads during this emergency. 

Defective Body Bolsters—In cases where body bolst 
are cracked or broken at the side sill or outside of thé, 
side bearings, many inspectors are setting cars out un 
load on ‘account of this defect for fear the car will 
transferred at the next interchange point. Tempo 
repairs, if not permanent repairs, should be made 
cars in such condition when they are on repair tra 
empty. 

Cars Not Properly Cleaned—When a train of empty 
cars (closed cars) or any empty cars come into trait 
yards, the car inspector is required to make internal in- 
spection, classify cars for commodity loading and card 
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Car repair track of the Chicago Great Western at Oelwein, lowa 
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them accordingly. However, when inspectors open the 
doors they often find the floor completely covered with 
papers, refuse, straw, etc., so that it is impossible to 
make interior inspection, and cars must be carded either 
to the repair track or clean-out track for cleaning be- 
fore an internal inspection can be made. This results in 
delay to the car. Although the Office of Defense Trans- 
portation has assisted greatly in getting the industries 
to clean out the cars, the consignee who unloaded the 
car should be required to do this cleaning. 

Machinery Loads—When boxes of machinery are 
loaded on flat cars with high-tension holding bands, in 
some cases the bands do not have protection at stake 
pockets or knee braces to keep them from shifting. High 
boxes of machinery should have applied, in addition to 
high-tension bands, at least two anchor rods of 5$-in. or 
34-in. material, to give added strength to the bands. 

High loads of secondhand machinery, as well as new, 
should carry cards showing the dimensions of the load, 
height from top of rail and width at top, and should 
be marked, if clearances have been checked to destina- 
tion. This will save the inspectors time in measuring 
up the load in train yards. 

Inflammable Placards on Box and Auto Cars—The re- 
moval of inflammable placards on box and auto cars when 
empty in the train yards is getting to be a difficult prob- 
lem for the car inspector. The placard boards on the 
newer type cars аге so high up that inspectors are 
unable to reach them without the aid of a long stick. 
These cards should be removed by the one who last un- 
loaded the car, a matter which also should be handled 
by superintendents and local agents with the people un- 
loading the cars. 


Side-Bearing 
Clearance Gage 


The gage, illustrated, has been developed to determine 
side-bearing clearance before trucks are placed under 
cars and thus avoid the necessity of additional jacking 
to make necessary adjustments in case the clearance does 
not come within specified limits. In other words, the use 
of this gage gives a positive determination of the correct- 
ness of side-bearing clearance before cars are placed on 
their respective trucks. 

Referring to the drawing, the construction of this gage 
will be readily apparent. It is made of }4-іп. by 4-in. 
mild-steel plate, offset 4 in., and cut long enough to space 
the two 5¢-in. by 4-in. end screws 50 in. on centers. Two 
3g-in. by 4-in. pins with rounded ends are welded to the 
central portion of the gage and a 2Y$-in. center hole per- 
mits slipping the gage over the king pin. 

In operation, therefore, the gage is applied to the male 
bolster center plate on the car body and the end screws 
adjusted until they just touch the side bearings. Keeping 


the gage in the same vertical position, it is then applied 
to the truck bolster center plate and the space between 
the screw heads and the side bearings will be the clear- 
ance. Having this information before car bodies are low- 
ered on the trucks enables side-bearing clearance to be 
determined accurately. 


Lifting Clamps 
Keep Plate Flat 


The illustration shows set of clamps used in handling 
long, narrow and more or less flexible steel sheets, either 
singly or stacked, at the Pullman car shops of the Pull- 
man-Standard Car Manufacturing Company. 

The clamps consist of two pairs of steel hooks, con- 
nected by spacing angles and equipped with four steel 


Improved clamp for handling steel sheets 


rings and wire slings in such a way that an upward pull 
by the shop crane exerts a lifting effect on the steel sheet 
at four well-spaced points which tends to keep the sheet 
horizontal and also have less tendency to buckle it than 
if a single pair of clamps were applied near the middle. 
Each clamp, it will be seen in the illustration, is 
equipped with a set screw which can be tightened to pre- 
vent slipping. As originally designed, this was a hex.- 
head set screw which had to be tightened and released 
with a wrench. The improvement, submitted as a sug- 
gestion for time and labor-saving ideas by one of the 
shop men, consists simply of welding a small chain link 


2'5 Hole to slip over king pin 
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on each of the set-screw heads so that the screw can be 
set up or released with the thumb and fingers. In case 
slightly more pressure is required than can be given by 
hand a 20-penny nail or the equivalent, inserted in the 
links, will give the needed additional leverage. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) ; 


Validity of Repair Record 


On January 11, 1943, the Southern Pacific exchanged 
wheels on car CDLX 292 and reported wheel numbers of 
new wheels to the owner in billing for the repairs. Again 
on March 26, 1943, wheels were placed in the same loca- 
tion in this car but the numbers of the wheels removed 
did not correspond to those reported to have been in- 
stalled in January. The wheels removed bore manufac- 
turers’ dates several years old. The car owner requested 
the Southern Pacific to reduce its January billing to the 
value of second-hand wheels, contending that no inter- 
vening wheel exchange had been reported and that the 
wheel record of March should be considered as evidence 
that no new wheels had been applied in January. The 
Southern Pacific refused to do this and indicated in its 
refusal that twice during the intervening period the car 
in question had been off its lines and that the wheels in 
question could have been applied at one of these times by 
another carrter which did not notify the car owner of the 
wheel change. 

In a decision given on November 16, 1944, the Arbi- 
tration Committee said, “In view of the possibility of 
other wheel changes in the meantime, the billing repair 


card covering exchange of wheels on March 26, 1943, is: 


not valid evidence that the identity of wheels on repair 
card covering exchange on January 11, 1943, is incorrect. 
The contention of the California Dispatch Line is not sus- 
tained.” Case 1806, California Dispatch Line versus 
Southern Pacific Company. 


Jaek-Carrying Truek 


A lightweight two-wheel truck, designed for use in 
handling four hand-jacks at a time about the car-repair 
shops and yard of the Green Bay & Western at Green 
Bay, Wis., is shown in the illustration. 

This truck consists of a welded tubular steel frame, 
with a base plate on one end and a handle on the other, 
which is carried on two 23-in. wheels spaced 30 in. apart 
and located near the center of gravity of the truck when 
loaded with jacks. The truck moves easily although the 
wheels are not mounted on roller bearings but on a 
1%-іп. axle which extends all the way through a housing 
designed to form part of the truck frame. 

The size and location of the 12-in. by 26-in. base plate 
is important to make the loaded truck well balanced. One 
lower edge is slightly further from the axle center line 
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Two-wheel truck used in handling hand jacks, couplers and dratt 
gears at the C. B. & W. car repair yard, Green Bay, Wis. 


than the wheel radius so that when the jack has been 
tipped nearly to a vertical position, this edge of the base 
plate contacts the ground. The base plate of this truck 
is located with one edge 4 in. back of the axle center line 
and the other 8 in. ahead of it. The front edge is flanged 
down slightly to contact the ground and the back edge is 
flanged upward to keep the jack bases from slipping of. 
The jacks also rest against the axle housing at points near 
their respective centers so that, when tipped with either 
a single or full load of jacks in place, the truck is quite 
well balanced. There is no comparison between the 
small amount of work involved in moving hand jacks 
about the car repair yard with this truck and pulling and 
carrying them by hand. The truck is also useful in 
handling couplers and draft gears. 


AB Brake Not 
Properly Maintained 


The A.A.R. Mechanical Division reports in a circular 
letter dated August 1 that Type AB brake equipment. 
particularly as relates to brake-cylinder parts, are not 
being properly maintained in many instances. The Me- 
chanical Inspection department has investigated the re- 
pairs of air brakes at the car and in air-brake shops and 
found it necessary to recommend cancellation of charges 
rendered against foreign line car owners for periodic at- 
tention given to Type AB brakes on several railroads 
thus far this year, due to failure properly to recondition 
brake cylinder pistons and associated parts in the shop. 
as prescribed by the manufacturers' instruction pamphlet 
No. 2391, Supplement No. 1, dated January, 1945, and as 
required by Interchange Rule 60. . 

Numerous failures properly to condition Type K brakes 
have also been reported, due to failure to complete ai! 
cleaning, repairing and testing in accordance with the 
requirements of the rule. The circular letter states that 
a list of all irregularities found would be superfluous as 
the rules governing the maintenance of air brakes are 
specific and complete in detail. It also requests particular 
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attention to conditions being found and urges that each 
railroad and private car owner make investigation in his 
own shops to see that required facilities are available 
and that air-brake work is being properly performed as 
required by the rules, instead of waiting until each indi- 
vidual shop is investigated by the A.A.R. Mechanical 
Inspection Department. 


The Tank Car, Steel ; 
Soldier on the Home Front* 


By J. J. Roott 


The present world-wide conflict brought on by Hitler’s 
mad lust for power and Hirohito’s sneaking stab in the 
back at Pearl Harbor has created a greatly augmented de- 
mand for tank cars, which are now carrying, in addition 
to commodities previously hauled, such new products as 
Butadiene and Styrene, which are so important to our 
synthetic rubber production. Acids and Toluene used 
in the manufacture of explosives are also being shipped 
in ever increasing quantities. 

Tank cars of special design with tank linings of alu- 
minum, nickel, rubber, zinc, lithcote, etc., to resist the 
corrosive action of the lading, or to prevent its con- 
tamination, are now being used for the transportation of 
special commodities. 

A large number of cars were specially converted for 
the transportation of component parts of 100-octane gas- 
oline, and these cars have played a very important part 
in the war effort. 

Due to losses and dangers to tanker transportation on 
the high seas, tank-car owners were asked to furnish, al- 
most overnight, the equipment to move huge quantities 
of petroleum from the producing areas to meet the enor- 
mous requirements of the armed forces and of industry 
essential to the war effort. This accomplishment would 
not have been possible without the wholehearted co-oper- 
` Concluding paragraphs of a paper presented at the May 15 meeting 


of the Car rtment Association of St. їз. 
+ Vice-president, Union Tank Car Company. 


ation of the petroleum industry. Vast facilities, consist- 
ing of racks, pumps, pipe-lines, loading and unloading 
points, were immediately installed by the petroleum in- 
dustry, which resulted in a minimum of delay in the 
movement of tank cars. This industry likewise co-oper- 
ated with tank-car owners in adjusting normal distribu- 
tion practices to meet the emergency, loading and un- 
loading tank cars twenty-four hours a day, seven days a 
week, and reducing the supply of cars for other purposes 
to the barest needs. А 

As an illustration of the tremendous job of transporta- 
tion which is now being accomplished by tank cars in the 
United States, let me cite here a few almost unbelievable 
statistics. Every day in the week, 67 million gallons of . 
petroleum and petroleum products are loaded into tank 
cars and started en route to delivery. This is more readily 
believable, however, when we are given to understand that 
during an 855-plane bomber attack on the city of Bremen, 
just 900 miles round trip from an English air base, one 
million gallons of gasoline were consumed ; or that a B-29, 
fully loaded and using her four engines at maximum 
power, drinks up one gallon of gasoline a second in tak- 
ing off the ground and climbing to leveling off altitude. 
'To meet demands such as this, the United States alone 
produces daily 337 million gallons of aviation gas. 

There are now operating in the United States, Canada 
and Mexico approximately 167,000 tank cars, varying in 
capacity from 4,000 to 16,000 gal., of which about three- 
fourths are used in the transportation of essential com- 
modities of war, and the remainder of the cars for other 
essential carrier needs. These cars have increased their 
mileage more than 400 million miles per month over pre- 
war movement, based on mileage figures for 1940. 


Material and Manpower Shortages 


The cars transferred from ordinary short-haul service 
to fast transcontinental movement required quick changes 
by the mechanical departments of tarfk-car companies 
and railroads. This, together with increased mileage, 
speeded-up railroad schedules, and scarcity of materials 
has presented serious problems in maintenance. 

To further complicate the problems of maintenance, 
there is the serious man-power shortage, occasioned by 
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Special door jig in use at a freight car 
repair shop for riveting work—After the 
doors are assembled they are moved under 
the uprights and mounted in the frame 
which has trunnions at the center—The 
riveting can be done with the door in an 
upright position and it can easily be turned 
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mcreased production for war needs, and also that so. 
many of our young men have leít to answer the call to 
duty in the armed forces, making it necessary to employ 
new, inexperienced people in shops and offices. Many 
of these people are so unfamiliar with tank-cars that 
they were surprised to learn that a journal box is not a 
magazine rack, and that ICC-105-A-400 is a class of 
tank car and not an income-tax form. 

However, tank-car operators have taken these diffi- 
culties in stride, and, with the splendid co-operation of 
the Association of American Railroads, the Office of De- 
fense Transportation, the Office of Petroleum Adminis- 
tration for War; the War Production Board and, of 
course, the life lines of our nation, the railroads, these 
obstacles have been surmounted and have only served to 
add to the glory of our achievement in keeping pace with 
the gigantic demands of wartime transportation. 

It is gratifying to be identified with an industry in 
which the progress of our country and the war is so 
directly reflected. Every step forward has been matched 
by improved service rendered by the tank car; and to 
those who have pioneered and developed this field, we 
are indebted for their accomplishment, which is now 
proving its value more than ever before. 

Where in prewar days we registered annoyance at the 
delay occasioned by a train of tank cars blocking the road 
at a railway crossing, today we wait patiently while a 
long line of these steel, home-front soldiers speed past, 
for we realize that the commodities these tank cars carry 
represent the life-blood that will be transfused into the 
veins of our giant bombers and battle tanks, as well as 
the Diesel fuel and lubricating oil that will keep the en- 
gines throbbing in our liberty ships which are carrying 
supplies and replacements to Uncle Sam’s brave fighting 
men and their allies. 


Air Brake 
Questions and Answers 


HSC Equipment on Passenger Cars and Diesel 
A and B Locomotive Units Brake Application 


297—Q.—With this coil energised, what happens? 
A.—When the coil is energized its armature and stem 
is pulled down, thereby seating the lower magnet valve 
and unseating the upper magnet valve 161a. Inshot air 
flows through choke 142, past upper magnet valve 161a 
through passages 17 and 17a to diaphragm chamber K, 
thus balancing the inshot pressure on all diaphragms. 
298—Q.—With all lower magnet valves closed, what 
is the effect of additional application pressure? A.— 
With all lower magnet valves 161, 161a, 161b closed, 
additional application pressure from passage 16a can 
build up only in diaphragm chamber 4 and act on the 
smallest diaphragm 60. As the area of diaphragm 60 
is 40 per cent of the main diaphragm 38, only 40 per 
cent of the pressure in chamber 4 will be transmitted 
through the diaphragm stack to the main diaphragm. 
299.—Q.—H ow, then, is the build up of brake cyl- 
inder pressure accomplished? A—The application 
valve 32 and its piston 30 will be held open by lever 
43 until brake cylinder pressure in chamber F and con- 
nected brake cylinders builds up to approximately 40 
per cent of chamber 4 pressure, thus balancing the pres- 
sure on both faces of the main diaphragm. 
300—Q.—What happens at this time to bring about 
lap position?  A.—When the air pressure on main dia- 
phragm 38 becomes balanced, spring 42 starts to return 
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the piston 36, relieving the pressure on the upper eni 
of lever 43. Springs 33 and 34 then seat application 
piston 30 and its valve 32, and through stem 2) 
pivots the lever 43 at its upper end, holding the ex. 
haust piston 25 and its valve 23 closed, retaining brake 
cylinder pressure and arresting the return movement 
of piston 36. This is lap position in which the relay 
portion maintains cylinder pressure against leakage. ` 

301.—Q.—Explain how brake cylinder pressure is thus 
maintained. A.—Any reduction in brake cylinder pres- 
sure (chamber F), will cause the greater pressure on 
the left of the diaphragm 38 to again open the application 
valve 32, permitting main reservoir or supply reservoir 
air to flow to the brake cylinders until the balance i: 
restored on the main diaphragm 38. 

02—Q.—H ow does the speed governor function when 
train speed exceeds 20 m.p.h.? A.—When train speed 
exceeds 20 m.p.h., the speed governor de-energizes the 
L. magnet and spring 162a seats upper magnet valve 
161a and unseats lower magnet valve 161a, permitting 
air from passage 16 to flow through passage 17 and 17u 
to diaphragm chamber K where it builds up on diaphragm 
61. As this diaphragm area is 60 per cent of mai 
diaphragm 38, the brake cylinder pressure reproduced in 
cavity F by the relay portion is 60 per cent of that in 
chamber K. 

303—QY —H ow does the speed governor function when 
train speed exceeds 40 m.p.h.? A.—When train speed 
exceeds 40 m.p.h. the speed governor energizes the М 
magnet coil, pulling down its armature and stem, which 
seats upper magnet valve 161 and unseats lower magnet 
valve 161, permitting air from passage 16 to flow through 
passage 18 and 18a to diaphragm chamber N, where 
it builds up on diaphragm 68. As this diaphragm is 8 
per cent of main diaphragm 38, the pressure reproduced 
in connected brake cylinder and chamber F by the rel: 
portion is 80 per cent of that in chamber N. 

304—Q.—How does the speed governor function 
when train speed exceeds 65 m.p.h.? A.—When train 
speed exceeds 65 m.p.h. the speed governor energizes 
the Н magnet coil, pulling down its armature and stem, 
which seats upper magnet valve 161b and unseats lower 
magnet valve 161b, permitting air from e lí 
to flow through passages 19 and 19a to cavity P where 
it acts directly on main diaphragm 38. The relay por- 
tion, therefore, reproduces brake cylinder pressure equiv’ 
alent to chamber P pressure and laps off. 

305—Q.—What does the operation of the diaphragn 
stack as controlled from the speed governor provide? 
A.—Provides four braking ratios of 40, 60, 80 and 100 
per cent which limits the braking force in proportion 
to the train speed. 

306—Q.—As the train speed reduces below 65 mph. 
how does the speed governor function? — A.—As tram 
speed reduces below 65 m.p.h. the speed governor de- 
energizes the H magnet and spring 162b seats lower 
magnet valve 161b, cutting off supply to diaphragm 
chamber P, and unseats upper magnet valve 161b. The 
air in diaphragm chamber P then flows through passage 
19a and 19, past upper magnet valve 161b, choke 138 
and passage 15 to inshot chamber C, and through pass: 
age 15a to exhaust valve 93. The air in chamber C 
deflects diaphragm 85 against the tension of spring 8. 
moving piston 84 to unseat exhaust valve 93, opening 
passare 15a to exhaust, EX. This exhausts the dia- 
phragm chamber P to seven pounds inshot pressure. 
after which spring 88 returns piston 44, permitting the 
exhaust valve 93 to be closed by spring 94. This leaves 
the medium speed (M) magnet energized, which estab- 
lishes the 80 per cent braking ratio on diaphragm 68. 
The relay portion then operates to make a correspond- 
ing release of brake cylinder air. 
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AND ENGINEHOUSE . 


Improved Sanding 
Facilities on G. B. & W. 


An unusual feature of the improved sand-storage and 
sand-handling facilities of the Green Bay & Western at 
Green Bay, Wis., is the provision of covered storage space 
in conjunction with modern sand-drying equipment and 
a Ross and White elevated tank and delivery system for 
supplying dry sand to either steam or Diesel locomotives. 

The sand-storage house, a reinforced-concrete struc- 
ture, 50 ft. long by 30 ft. wide, has side walls 9 ft. high 
and end walls buttressed for strength and arched to sup- 
port a six-section, removable truss-hatch roof. The walls 
of this structure are 6 in. thick, the concrete being poured 
on footings which extend 4 ít. into the ground. Floor 
slabs, covering the entire area, are 6 in. thick. The build- 
ing is divided into three sections by two heavy 12-in. by 
15-in. concrete cross beams at the 9-ft. level which are 
suitably supported by intermediate posts and serve to tie 
the side walls together, as well as support the main steel 
roof trusses. 

The roof, itself, is made of 3$-in. by 4-ft. by 8-ft. 
plywood panels, combined in six units or sections with a 
U-bolt at the center of each, so that these sections can be 
lifted one at a time by the locomotive crane and stacked 
on the ground alongside the sand house while it is being 
filled with sand transferred from gondolas on an adjoin- 
ing track by the locomotive crane equipped with a bucket. 


The design of the plywood roof is unique in the light 
but strong construction adopted. The panels in each sec- 
tion are held in alinement and stiffened longitudinally by 
2-in. angles with 5-in. iron truss rods, and light wood 
battens unite the panels crosswise and permit them to 
conform to the contour of the roof. After being placed, 
each section is keyed in position with easily removable 
taper steel keys. All joints between individual plywood 
panels are made water-tight by the application of 4-in. 
fabric tape sealed with an asphalt paint. The panels them- 
selves are protected by a water-proof paint. 

Adjoining the sandhouse proper is a sand-drying house, 
21 ft. by 17 ft. by 9 ft. highs also constructed of concrete 
and built with a slightly inclined flat roof. This part of 
the structure is well lighted with three six-light windows 
and it is entered from the outside through a double door. 
A wide interior door gives direct access to the sand- 
storage space in the main part of the building. A Pyropad 
sand-drying stove is installed at floor level, with an 8-ft. 
square by 614-ft. deep concrete-lined pit below to accom- 
modate the hopper and dry-sand drum, from which sand 
is delivered by air through a 214-in. horizontal pipe under 
the tracks to the Ross and White dry-sand elevated stor- 
age tank, shown in one of the illustrations. 

Referring to the close-up view of the Pyropad coal- 
fired stove, it will be noted that dry sand falls to an 
inclined 14-in. wire mesh screen equipped with two air- 
operated mechanical vibrators which agitate the screen 
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Sand-handling facilities on the Green Bay & Western 
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The concrete sand-storage house, with removable plywood roof, from the rear 


and cause fine particles of sand to pass through it while 
large particles gradually work to the bottom and are 
cleaned off and disposed of periodically. Surrounding 
the screen is a non-skid floor plate on which the attendant 
stands, while firing the stove or shoveling sand from a 
hand wheelbarrow into the top of the stove. A small air 
valve near the wall is used to start and stop the mechani- 
cal vibrators. 

An A. C. F. sand valve, between the floor hopper and 
the dry-sand drum underneath, is operated by the usual 
hand-pull lever conveniently located slightly above floor 
level. With air pressure exhausted from the, drum, the 
sand valve is opened and dry sand permitted to run into 
the drum until it is practically filled to its capacity of 
8 cu. ft. The sand valve is then closed and opening 
another air valve admits pressure to the drum and forces 
sand into the delivery line. A booster pipe gives added 
air pressure to the delivery line when required and the 
large vertical tank shown just outside the dry sand house 
provides reserve air storage capacity to prevent fluctua- 
tion of air pressure during the blowing operation. 

A feature of the horizontal sand delivery line is that 
it is laid in a covered concrete trough close to the ground 
level and easily inspected and repaired, if necessary, even 
where it passes under tracks. Sand is blown through this 
delivery pipe under the tracks to the R. and W. 10-ton 
elevated sand tank, mentioned, which is a 5-ft. dia. by 
12-ft. tank, mounted vertically on an 18-in. pipe-column 
support, 26 ft. above ground level. The 27-in. sand pipe 
passes vertically upward at the left of the tank as illus- 
trated and delivers sand over and into the top of the tank 
through a water-tight connection. The usual sand valve 
and a telescoping balanced spout are provided, with a 
dome-filling hose on the end. 

The height of sand in the tank is shown by a sand 
level indicator, easily visible to and operated by air by 
the attendant in the sand house. When filling the tank 
with sand, it is obvious that the float must not become 
covered up by the incoming sand, otherwise a false indi- 
cation will be given. The small flexible wire rope which 
connects the outside level marker with the float inside the 
tank passes over a single-sheave pulley at the top which 
is fully housed to prevent water from entering the top 
of the tank. One difficulty sometimes encountered in 
severe cold weather is stiffening of the wire rope which 
has become wet and frozen. It is proposed to remedy this 
condition by completely enclosing or housing the indicator 
rope in a suitable pipe to protect it from moisture. 

The ladder which gives access to the sand tank for 
purposes of inspection and repairs is shown at the right 


in the illustration, the protective cage being installed 


around the ladder for purposes of safety. 
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'The new sand-handling facilities on the G. B. & W. 
have effected a marked improvement as compared with 
previous practice in which sand was taken from open 
storage space where it was often covered with snow, com- 
pletely saturated with water and contaminated with dir: 
and cinders. Under the new arrangement, two, or pos 
sibly three times a year, the roof is removed from one 
half of the sand storage house nearer the track and about 
12 carloads of relatively dry Mississippi river sand are 
unloaded into the house after which the roof is reapplied. 

This sand, which is already fairly dry as well as clear. 
is then wheeled into the dry-sand house as required and 
shoveled into the stove with only a single manual hand- 
ling. Comparatively little additional drying is required 
and then the dry, screened sand passes into the sand- 
delivery system ready for use. Absence of moisture 
avoids the possibility of freezing in the delivery line ant 
a reliable supply of sand is available at all times. It takes! 


Pyropad stove in the dry room— The screen is equipped with two 
air-operated vibrators 
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only about 25 minutes for the stove to dry enough sand 
to fill the 8-cu. ft. drum underneath and firing and clean- 
ing of the fire once in eight hours is generally adequate. 
More sand is required for winter operation than in sum- 
mer and the attendant operates the sand-drying equipment 
and delivery system frequently enough to kéep a good 
supply in the storage tank at all times. 


Torch Cutting of 
Stainless Steels 


Quality production of stainless steels is now possible by 
the use of the Airco flux-injection system which was per- 
fected jointly by the Air Reduction Company, N. Y., and 
the Rustless Iron and Steel Corporation, Baltimore, Md. 

One of the limiting factors in the economical fabrication 
of stainless steels has been an efficient production method 


Stainless steel being cut on a gas-cutting machine by the use of 
a flux-injection system 


of cutting these alloys with the oxyacetylene torch. The 
elements which give stainless steels their desirable prop- 
erties produce oxides, when attempts are made to cut 
them with conventional oxvacetylene cutting equipment, 
which freeze and become practically impervious to the 
action of the cutting flame. 

With the introduction of flux-injection cutting equip- 
ment, stainless steels containing as much as 50 per cent of 
alloying elements can be cut as readily as ordinary steels 
are cut by the conventional oxyacetylene method. 

Every effort has been made to utilize standard type 
cutting equipment with the flux-injection system. The 
flux-injection unit weighs only about 75 1b. when fully 
charged and has a 35 lb. capacity, enough flux for five 
hours continuous operation. For hand cutting, a torch 
suitably adapted to deliver flux is also available. No 
special gas lines or similar devices are required. 

Operating conditions and instructions for stainless steel 
cutting are approximately the same as required for mild 
steel, and the speed of the cut is the same for cuts of com- 
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parable quality, whether the job calls for machine cuts 
or hand application. The resultant kerf is also substan- 
tially the same and flux consumption for cutting thick- 
nesses from one to five inches averages about one ounce 
per minute of operation. Only normal preheat, the same 
as required for standard cutting operations, is required. 

The flux used in the process is non-combustible and 
combines chemically with oxides produced in cutting 
stainless steels. The relatively inert nature of the flux 
is an important characteristic which assures trouble-free 
operation in the injection system and permits long-time 
storage. The flux flow may be regulated to any predeter- 
mined rate by the operator. Simplicity has been stressed 
in the flux injection and control design to assure constant 
free-flow in the assembly and to prevent clogging or 
abrasive wear in the control valves, torch or tip. 

Developed originally to cut risers, increased applica- 
tion is foreseen for the process as quality cuts up to 3 in. 
and rough cuts in considerably heavier pieces up to 6 
in. can be effectively made in the more popular stainless 
steels such as 18-8, 18-8-3, 18-12-3 and 25-12. 


Converted Pit Jack 


A pit jack at the Princeton, Ind., enginehouse of the 
Southern which is used for compressing spring rigging 
has been increased in capacity by the addition of a 915-in. 
air pump converted for hydraulic operation. The jack 
formerly had a 30-ton rating but is now rated at 100 tons 
and has ample capacity for its intended work without 
any supplemental jacking or blocking. The photograph 


A pit jack, the capacity of which has been increased by the use of an 
air pump converted for hydraulic operation 


shows the unit as it appears now with the changeover 
made. A 13$-in. hydraulic cylinder is used on the pump 
and the speed of operation is controlled through checking 
the inlet and outlet ports. 
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Locomotive Boiler enter the firebox. A drop plug is a type of fusible plug 
which apparently derives its name from its construction. 
Questions and Answers A drop plug is shown on the right in the drawing. It con- 


By George M. Davies Fusible Metal 0.003" Fusible Metal 


(This department is for the help of those who $0 
sive assistance on locomotive boiler problems. 

Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Boiler Plugs 

Q.—What ›› ine difference between a fusible plug and a drop 
plug.—C. S. М. 

A.—A boiler drop plug is a fusible plug. A common sists of a button cemented in place on the plug body with 
type of fire-actuated fusible plug is shown on the left in a fusible metal. When the fusible metal melts the boiler 
the drawing. This type of plug has a tapered hole filled pressure forces the button out of the hole instantly anda 
with a fusible metal which melts out when the crown full unrestricted opening for steam and water is thus . 
sheet becomes overheated and allows steam and water to obtained. 2 
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Sample pages from the manual governing the use of welding and cutting processes on the National Railways of Mexico—The Зри 
manual was prepared on the recommendation of the United States Railway Mission іп Mexico—]. W. Boyd, formerly with the Baltimore 
Ohio and the Western Maryland, is the supervisor of welding with the Railway Mission 
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strength of 
3ackhead Braces 

Q.—In computing the strength of gusset braces for the back- 
read of a locomotive boiler, should any consideration be given 
o the angularity of the brace, as is done with the rod type of 
wace?—M. E. Е. 

A.—In calculating stresses for stays and their attach- 
nents, the angularity of the stays, if in excess of 15 deg. 
nust be taken into account, irrespective of the type of 
ace used. The practice in calculating stresses on braces 
s to take the entire area supported by the stays, multi- 
lying by the boiler pressure and dividing by the sum of 
he smallest sectional area of all the braces. This method 
s satisfactory if the braces are uniformly spaced. If one 
x more of the braces are set apart so as to receive more 
han a proportional share of the load they must be calcu- 
ated separately. Gusset braces are calculated separately 


Method for obtaining angle of the stay for gusset braces 


from rod braces when both types are used to brace the 
same surface. 

_ The angle of each stay must be ascertained and if it is 
in excess of 15 deg. the area of the stay must be reduced 
by multiplying the area of the stay by the cosine of the 
angle the stay makes with a line drawn at right angles to 
the area supported. | 


„Butt Welding Plates 
‘Of Different Thicknesses 
, Q.—When butt welding the head of a drum to the shell, if 
the thickness of the head is greater than that of the shell, should 
the edges of the head be scarfed down to the same thickness as 
the shell before welding?—M. О. F. 

A.—The recommended practice in cases where plate 
edges of unequal thickness are to be joined is to trim the 


Left: Preferred method of tapering. Right: Permissible method 
with taper on one side of plate only 


*dge of the thicker plate to a smooth taper extending for 
à distance at least four times the offset between the abut- 
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ting surfaces, so that the adjoining edges will be of ap- 
proximately the same thickness. The length of the re- 
quired taper may include the thickness of the weld. he 
preferred method is to reduce the thickness of the heavier 
plate by removing metal on each side. Doing this keeps 
the center lines of the two plates together. However, it is 
permissible to remove all material by tapering one side 
of the plate only. 


Illinois Central 
Shop Suggestions 


The Employees’ Suggestion System on the Illinois Cen- 
tral to increase shop production and safety has brought 
out the two suggestions shown in this article from the 
Paducah, Ill., locomotive shops. 


Both won awards from 


The dies cut fiber washers in a single operation 


the railroad and also official recognition from the War 
Production Board at Washington, D. C. 


Applying Reverse Shafts 


Locomotive reverse shafts with the arms attached are 
notably unbalanced and awkward to handle and formerly 
required several men, working in conjunction with the 
shop crane truck, in order to apply them. What with 
the low headroom under the boiler barrel and danger of 
the unbalanced shaft turning and catching hands or 
fingers, the application of lift shafts was by no means 
an easy and safe job. With a view to eliminating the 
possibility of personal injury and enabling lift shafts to 
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be applied easier and quicker, the device shown in the 
illustration was developed. 

It consists of a 2%-in. steel bar, 10 ft. long with a 
hook welded to one end and a ring in the other which is 
easily attachable to the boom of the crane truck at an 
elevation of about 6 ft. above the shop floor. A sliding 
link located at about the center of the bar is provided 
for engagement with the crane hook and the outer or 
hook-end of the bar is chained to the lift shaft at approxi- 
mately its center of gravity. 

It is obvious, therefore, that with this device, a lift 
shaft can be taken from the shop floor or storage rack 
and, by operation of the truck crane, lifted to approxi- 
mately the desired elevation and pushed in over the 
locomotive frame and under the boiler barrel simply by 
moving the crane truck in that direction. One man only 
is required to keep the shaft from swinging during this 
operation and, with a light bar leverage at the nearer 
end of the lift shaft, the machinist can easily keep the 
link support arms horizontal while the lift shaft is being 
pushed in over the locomotive frame. It can then be 
lowered in place in the bearings safely and with minimum 
manual labor. 


Cutting Fiber Washers 


Fiber washers are extensively used on the Illinois 
Central to take lateral wear in valve motion parts and 
it was formerly the practice to lay out these washers on 
squares of the fiber material, then take the squares to a 
Do-all saw for cutting out the washer, after which the 
center hole was cut out on a lathe. 

The special dies, shown in the illustration, are now 
used under a press, enabling washers to be cut quickly 


„©. 


Device used in applying reverse shafts at Paducah locomotive shops 
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and accurately and with much less effort than formerly. 
The punch consists essentially of two case-hardened 
parts, a base female die and a top male die, suitably 
positioned with respect to the base by a pilot hole whidy 
fits accurately over a round pin in the base. The fi 
board is laid out so as to avoid as much waste of material 
as possible and pilot holes punched in the material | 
shown in one of the illustrations. With the base die ш | 
the bottom, the fiber board is then inserted and adjuste 
until the pilot hole fits over the positioning pin. Th 
male die is also applied over the pin and a single ope 
tion of the punch press illustrated serves to cut of 
the washer. 


Fiber board and dies used in cutting lateral-wear washers 


ELECTRICAL SECTION 


Rewinding Traction Armatures 


[ur most important factor to be considered in the 
esign, fabrication, and installation of armature and 
qualizer coils are copper fatigue and insulation deteriora- 
ion. The number of turns, span, connections, copper 
ze and arrangement, and minimum dielectric require- 
tent of windings are factors fixed for a given set of 
lectrical characteristics. Changed operating require- 
rents or need for modernization may necessitate the 
ltering of one or more of these factors. When such is 
he case, it is an electrical design problem, and complete 
esign analysis should be made. 
‚ Copper fatigue and the resultant wire breakage in 
rmature windings can be attributed to many causes, and 
ere are equally as many devices for countering the sup- 
sed causes. There are, however, some fundamentals 

t must be followed to minimize copper fajlures. 

The basic copper must be of the highest quality and 
1€ most fatigue resistant available. Several premium 
oppers having superior properties are obtainable under 
arius trade names. Soft annealed copper is generally 
ccepted as desirable; any severe strains set up in the 
per grain structure by edge bending, swaging, and 
ilar cold working should be relieved by annealing. 
lace scratching and nicking the copper must be 
pis as well as excessive pounding while forming 
coils. 
|The above is particularly true at positions in armature 
dings where vibration and bending forces are con- 
trated, such as at the leads back of the commutator, 
| the coil corners near the end of the core, and at the 
ps or knuckles. Prominent among the several causes 
bending forces is the linear expansion and contraction 
Ё the copper wire. 

Fig. 5 shows the amount of increase in length of an 

ature coil bar from expansion caused by increased 

perature, The dotted loop at the end of the slot 
Xrüon illustrates coil distortion at a position where a 
arge portion of this increased metal length is relatively 
Тее to be relieved. After the armature body has ab- 
Wrbed some heat, the increased copper length relative to 
lle core is then a function of the difference in coefficients 

expansion of the copper and the steel of the armature. 
tis not so much the difference between the coefficients 
Y expansion of the two metals that causes the trouble 
Xt rather the wide difference in their temperature. The 
crease in copper length from expansion relative to the 
re is greatest when heavy starting currents flow 
through a cold armature; however, there is a continual 
“nation in coil length during operation, caused by the 
‘arable type load on traction motors. 
‚ This changing of coil length and resultant bowing ef 
ie coil at the end of the slot section not enly contributes 
? Copper fatigue but it also disturbs the coil insulation; 
‘nd the same heat that causes the expansion and contrac- 
ae accelerates thermal aging of the insulation. In time, 


Рап I appeared in the August issue. 


Ral 
PTEMBER Engineer 


By N. J. Greene, D. E. Stafford 
and C. Gentilini 


Part H 


flexible coil insulations will be destroyed by heat and 
movement. s 

All modern traction armature windings are fabricated 
with Class B insulation, having an A. I. E. E. (Stand- 
ard 11) temperature rating of continuous operation at 
120 deg. above ambient. Often, higher temperatures 
are reached in operation, and the best of insulating mate- 
rials are strained to their limit. 

Class B insulation covers a wide variety of combina- 
tions of inorganic substances in conjunction with organic 
bonds and backing materials. Some maintain their flex- 
ibility after being subjected to prolonged high tempera- 
tures, while others become brittle and lose their ability to 
withstand movement. The backing materials normally 
used are organic papers and fabrics; however, in some 
instances inorganic paper and cloth are used. There are 
applications where each of the different backings may 
have advantages. In recent years Fiberglas cloths, some 
as thin as .00175 in. and .002 in., have proven highly 
successful for Class B backing materials. Along with 
the step-up in inorganic content of Class B material, we 
now have a new heat-stable organo-silicon oxide polymer 
in the form of varnishes and binders. While too early 
for exhaustive field tests, the performance to date on 
traction armature coils is most favorable, and an entirely 
new line of insulating materials have resulted. The 
temperature limits of these are in excess of present 
A. I. E. E. Class B ratings. 

Equal in importance to the copper and insulation con- 
sideration is the proper installation and physical fit of the 
armature windings. The size of the slot portions must be 
held to a very close tolerance and must be correct for a 
tight drive fit without the necessity of adding filler mate- 
rials. However, rather than have coils loose in the slot, 
it is preferable to use even organic fillers, though mica 
is the normally accepted material. A tight fitting coil 
may be driven into the slots with less hazard of damage 
by painting with an insulating varnish just prior to in- 
stallation. The wet varnish serves as a lubricant and, 
after it sets, provides a bond between the coils and the 
core. 

The coils must be shaped so that when they are in- 
stalled. the pre-formed copper will lie in its normal posi- 
tion without setting up strains and binding points. 

The point at which the coil slot section leaves the core 
lamination is hazardous in any winding and is even more 
so on railway-type armatures. The distortion from ex- 
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pansion shown in Fig. 5 and-the forces caused by vibra- 
tion and by inertia of the end windings concentrate com- 
bined motion and pressure between the coil and the ends 
of the core lamination. The slots of many armatures are 
recessed at their ends to accommodate a U-shaped piece 
of heavy paper or fabric, thus affording a cushion and 
method of minimizing strain concentration is to taper 
core may not have been provided, another effective 
method of minimizang strain concentration is to taper 
the core slot from 5%» in. to zero inches for about Y in. 
back into the core, rounding off the outer edge. 

The placement of the various insulations should be 
executed in accordance with carefully prepared drawings 
especially for the armature under consideration and made 
along the lines as shown in Fig. 4. 


Banding 


A properly cleaned and insulated armature core and 
the correct use of insulating materials and coils must be 
complemented by carefully considered banding procedure. 
The quality of the finished armature may be lowered, 
unless the same careful planning is given to the banding 


Core 


Commutator 


End Shield 


$ Lat 20° C- 11.000 
$Lot 125°C -12036" 

$ Lat 200°C =17.058" 
Fig. 5—Increase in length of armature coil bars from copper expansion 


method, as has been followed in the other steps of arma- 
ture rewinding. 

To calculate the load which the bands must carry, the 
usual procedure is to consider as separate problems the 
stresses in each of three sections of the winding, i. e., the 
pinion end, the core section, and the commutator and 
section. The stresses in each of these sections can be 
calculated by the empirical formula: 

трт : 
5 = 3.25 X (1000) 2 WD = stress on the bands in Ib. 
W = weight of coils, including insulation and band wire 
in the particular section under consideration 
D = armature diameter in inches 
(Fore core bands use a constant of 2.8 instead of 3.25.) 

After the value of "S" has been determined for each 
end and for the core section (except when slot wedges 
are used), a suitable size wire is selected. The allow- 
able tension per wire for the wire size chosen is given 
in Table I. Divide this value into the stress to get the 
number of wires required in each band. On coil ends 
use double deck bands, if necessary, to accommodate the 
required number of wires. · 

Steel wire having a tensile strength of 240,000 to 270,- 
000 Ib. per sq. in. is generally used for banding armatures. 
However, to reduce commutation voltage and band losses. 
a non-magnetic band wire is desirable on higher-speed 
traction armatures. Non-magnetic, stainless steel wire 
is used in preference to phosphor bronze because of its 
greater tensile strength, 225,000 to 256.000 Ib. per sq. 
in., as compared to 130,000 to 150,000 per sq. in. for 
phosphor bronze. The band wire must be of such quality 
and toughness that it can be bent 180 deg. on itself with- 
out breaking. : 

The anchoring of the ends of the band wire is most 


404 


important, and it should be such that it will hold even 
after the solder may have melted and thrown off. А 
frequently used method of satisfying this requirement 
of fastening the band wire ends is shown in Fig. 6 which 
shows a section and a plan view. This method is prin- 
cipally applicable to bands on the end windings, because 
core band grooves normally do not have sufficient space 
for the double, folded-over clip. A good method for ap- 
plying core bands is, first, to insulate each band groove 
with a layer of saturated .010-in. asbestos paper, over 
which is placed a strip of .015-in. tinned copper. Appl 
the band on the tinned copper strip, using standard, 
fold-over band clips, and solder to form a solid mass oi 
band wire, copper strip, and clips. 

The intermediate band clips are normally made from 
tinned copper and are usually spaced five or six in. арап, 
except at the beginning and ending of the band, at which 
point the clips are placed closer together. The number 
of clips must be an odd number that is not a multiple o 
any whole number divisor of the number of poles in the 
machine or closer than 10 per cent (more or less) of the 
number of poles. | 

Temporary “hot banding” is necessary оп traction 
armatures to insure against lack of solidity that may lead 
to premature failure. Hot banding is accomplished br 
heating the armature to 250 deg. F. before soldering її 
leads into the commutator and before brazing coil cor 
nection clips where they may be used. A temporar 
band is run over the hot armature from the commutatr 
riser to the pinion end of the windings. The end wir- 
ings are protected with a cushioning pressboard st? 
under the band; and a filler strip of metal, fiber or hard 
wood is placed in each slot projecting above the slot. 


Anchor Clips 


b inish | 
= ETE sc = |_| a ——B 255 xj 
= : 

= : 

Stort 
Anchor Clips 
Fig. G—Plan and sectional view of band wire showing method o 
anchoring | 


In the case of a wedged armature, install band clips 9 
that the core portion of the temporary band can be t 
moved for wedging with the end bands in place. After 
the slot wedges are in and before removing the tem 
porary end bands, solder and braze the windings * 
required and then dip and bake the armature according '? 
established standards. After the armature has cooled t0 
room temperature, remove the temporary bands and 
apply the band insulation and permanent bands. 

It is very important that the tension be uniformly ar 
plied. There are а number of tension devices on tht 
market which control and uniformly apply any prt 
scribed tension, the amount of which should not he 3 
matter to guess. The values given in Table I hat 
proven satisfactory. А 

Except on phosphor bronze band wire, a high temper? 
ture soldering alloy or high tin content solder should he 
used when possible. Care must be exercised to prevent 
annealing of the band wire during the soldering process. 
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and the wire should not be heated to values exceeding 
those below: 


Phosphor bronze .......... 450 deg. F 
Plain steel... rere 600 deg. F. 
Non-magnetic steel ........ 1,000 deg. F. 


Solders having a liquifaction point higher than 450 deg. 
F. should not be used on phosphor bronze band wire. 


Impregnation 


The proper varnish treatment ranks close to the top 
of the list of those things that may be done to improve 
the quality of a winding, and yet it is one of the least 
expensive to execute. Consequently, it would be im- 
prudent to use anything but the highest-grade insulating 
varnish and the best method for treating and baking. 

Most of the varnish manufacturers have a top-grade 
varnish ; and while there may be many formulas for pro- 
ducing such a material, the generally preferred properties 
are : long life at elevated temperatures; deep-drying abil- 
ity ; only slight resoftening under heat ; toughness; resist- 
ance to oil, moisture, and chemical attack; good wet and 
dry dielectric strength; satisfactory viscosity for proper 
draining and build-up ; reasonably safe flash point. 


Fig. 7—Traction armature in dynamic balancing machine 


Vacuum pressure impregnation is usually accepted as 
the best method of application for the initial treatment 
followed by one or two dips. The impregnating cycle 
may require 10 to 12 hours elapsed time, 1 hour preheat, 
3 hours vacuum, 3 hours pressure, and 3 hours draining. 
During this treatment, the innermost parts of the wind- 
ing become saturated and coated even though more than 
half the varnish forced in may drain or "bleed" out dur- 
ing baking. The additional varnish dips fill surface 
cracks and voids, providing a protective film over the 
entire winding. 

A good impregnation and dip treatment bonds and 
solidifies the entire winding, resulting in increased heat 
conduction ; sealing out dirt, oil, and other foreign mate- 
rials; improved and prolonged life of insulation; less 
damage from mechanical shock, and moisture resistance. 

The armature should be baked after impregnation and 
after each dip in a well-ventilated, preferably recirculat- 
ing-air-type, oven at from 250 to 275 deg. F. The time, 
of course, depends upon the drying properties of the var- 
nish, characteristics of the oven, and the physical size of 
the armature. A typical baking cycle for a 400-hp. high- 
speed traction armature with 18-in. diameter by 16-in. 
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long core, using a high-grade synthetic varnish of gen- 

eral properties, shown above, is as follows: 

1—Preheat in oven one hour at 250 deg. F. 

2—Allow to cool to 90 deg. F. before placing in vacuum 
tank 

3— Bake 12 hours at 275 deg. F. after impregnation 

4— Bake 12 hours at 275 deg. F. after first dip 

5—Bake 18 hours at 275 deg. F. after second dip. 

It is usually desirable to permit the armature to cool 
to approximately 100 deg. F. before each dip. This 
procedure gives a heavier film build-up and minimizes 
polymerization of the heat-reactive varnish in tank. 


Dynamic Balancing 


Traction drives are using higher-speed motors to ob- 
tain better efficiency and lighter weight as is evidenced 
by the increase in peripheral speeds from 8000 to 12,000 
ft. per min. during the past 25 years. Motors operating. 
at these speeds must have precision-built, dynamically- 
balanced rotating members. An unbalanced armature 
may destroy anti-friction bearings, break armature coil 
leads, damage gearing, cause bad commutation, and in 
addition may have undesirable physiological effect. 

Modern-designed rotating elements usually have pro- 
visions for fastening the dynamic balancing weights, 
though the methods may vary widely. Some units have 
grooves on both the pinion and commutator ends into 


Table I—Banding Tension 


B&S Diameter Grade C steel and 18-8 Phosphor bronze 
Gage in. stainless steel, tension, Ib. tension, Ib. 
8 128 850 600 
10 102 600 400 
12 081 400 250 
14 064 250 160 
16 051 160 100 


which the counter balancing weights are electrically 
welded. Others require the fastening of the weight by 
bolts secured against loosening by lock plates. Prac- 
tically all traction motor armatures are dynamically bal- 
anced by their maker after assembly of the spider, 
laminated core, and commutator, and before the applica- 
tion of the windings. This minimizes the amount of 
balancing weights required after the armature is wound 
and finished. Various types and designs of machines are 
available for dynamic balancing operations. 

Fig. 7 illustrates a traction-type armature mounted in 
a balancing machine for dynamic balancing. 

Experience of the operator is a large factor in the 
quality and cost of the operation, irrespective of the 


(Continued on page 409) 


Fig. 8—Motor being checked for unbalance with vibrometer 
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TEST 


RUN 


By 
Walt Wyre 


There had been no official announcement of a Diesel- 
electric test run from Plainville to Sanford over the 
mountains by way of Hillside, then across to Minertown 
and back over the mountains at Summit Pass, but sand- 
house gossip had been discussing such a run for at least 
a week. There had been many arguments about the 
feasibility of using the 5,400 horse-power Diesels over the 
steep, tortuous ascent of Summit Pass. A majority of 
the engineers discussing the idea agreed that it would not 
prove practical, but their opinions are sometimes based 
on prejudice. 

Ned Sparks was moving a light over the engine-crew 
lineup board in the washroom when the question was 
being discussed by a couple of engineers. Both hogheads 
agreed that the Diesels wouldn’t do the job, which agree- 
ment not being conducive to an argument and thus not 
satisfactory to engineers, one of them turned to Sparks 
and said, “What do you think about it, electrician; do 
you think the Diesels will stand the gaff pulling a drag 
over Summit Pass?” 

“Well, I don’t know exactly,” Sparks replied, “but in 
my opinion a Diesel properly handled will pull more load 
up the hill quicker than one of the Mallets.” 

“Maybe so,” the hogger said, “but what kind of shape 
will she be in when she gets to the top? They got plenty 
of power but they haven’t got the guts of a steam loco- 
motive. A damned old Mallet will keep puffing and 
pulling until she stalls, then spin her drivers without 
hurting anything, but a Diesel will burn her motors up 
if she stalls. At least that’s what my instruction book 
says,” the engineer added. 

“That’s right, a Diesel electric won’t stand being stalled 
with the throttle open," Sparks agreed, “but I'll stick 
to what I said at first. If not overloaded and properly 
handled, the Diesel will take more tons over the hill in 
less time than one of the 6,000-Class Mallets that they 
are using.” 

About that time Jess Wilson, a boilermaker, came into 
the engineers’ washroom. Jess had evidently been listen- 
ing from the other side of the partition in the shopmen’s 
„washroom. The boilermaker dropped his two bits worth 
into the argument without delay. 

"I've worked on steam locomotives over twenty years 
and ever since the S. P. & W. bought the first Diesels 
I’ve been watching them and the Diesels haven't got 
what it takes for the grind up Summit Pass. What's 
more," Wilson looked at Sparks as he spoke, "I'll bet 
you ten dollars if they make a test run the Diesel falls 
down." 

“What do you mean ‘falls down’?” Sparks asked. 

“Well—” the boilermaker hesitated a moment, “ГЇЇ 
bet you ten dollars they have to set out part of the train 
if they start up the hill with full tonnage rating or within 
fifty tons of the rating," Wilson added defiantly. 

“TIl call that!" Sparks reached in his pocket for his 
empty billfold, intending to bluff the boilermaker. 

“T haven't got ten dollars with me," Wilson admitted, 
"but Т1 bet vou if vou'll make it a payday bet.” 
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“It’s a bet!" Sparks snapped. “I can use an extra ten 
bucks payday. We'll just write out the terms of the bet 
and both sign it." 

"How do you know there's going to be a test run? 
the engineer asked. 

"Well, if there is no test run the bet's off," Wilson 
said. 


Tuus days later, Sparks was cutting the mica down on 
a commutator of an electric welder armature when Jim 
Evans entered the electric shop. "How much do you 
lack having that welder ready for service?" the fore- 
man asked. . 

"Oh, it'll take three or four hours to finish and get it 
back together," Sparks told him. 

“Well, soon as you get the welder finished, you'd better 
go home and get a little sleep," Evans said. “They want 
you to go out on a Diesel tonight." 

"What's the idea?" Sparks asked. “I’m not supposed 
to be a traveling Diesel maintainer." 

*No," the foreman said, "but you've had considerable 
experience on them and there's no maintainer available. 
This is a fairly important run, too," Evans added. "It: 
to be a test run around the horn." | 

“What time is it going to get out?" Sparks asked. | 

“The train is doped in here about eleven o'clock to- 
night," Evans told him. “They want to get it out soon as 
possible. I'lleave word for the caller to call you when 
he calls the engine crew," the foreman added as he turned 
to leave the electric shop. 

Sparks finished the welder and went home at 2 :00 p. m. 
Not being sleepy, he sat arownd until about six o'clock 
then ate supper and went to bed. Unaccustomed to going 
to bed so early, Sparks lay there over an hour before 
he went to sleep. About ten-fifteen, the phone rang. 
“Called for 11:45 for Diesel No. 951,” the caller said. 

If Sparks hadn't been sleepy when he went to bed. 
he was sleepy then. He shook his head and opened his 
еуез with an effort. Then, suddenly raised up and sat 
on the edge of the bed. The 951—he knew her well— 
the second oldest Diesel electric freight locomotive on 
the S. P. & W. and by far in the worst condition? Spark: 
groaned as he thought of trying to get a load up Summit 
Pass hill—and the ten dollar bet with Wilson. He could 
imagine the boilermaker grinning as he took the money. 

Sparks dressed in no great rush, got his handbag that 
was already packed, went to the kitchen for his thermos 
bottle and started to make some coffee but changed his 
mind and decided to go to the beanery. He drank a cup 
of coffee and had the thermos filled for emergency, then 
walked across the tracks to the Diesel spur where the 
locomotives are serviced. 

Attendants were already filling the fuel tanks. Sparks 
climbed up into the engine room of the No. 3 unit and 
placed his handbag on the bench. Before putting on his 
overalls he walked through the engine rooms and checked 
the cooling water levels. "Better fill all the water tanks." 
he told the attendants. 
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Thirty minutes was lost switching the damaged car out 
of the train and leaving it on the siding 


"How about lube oil?" one of the men asked. 

"Haven't checked it," Sparks said. “T1 check the oil 
soon as I get my overalls on." 

Lube oil was low in two of the units and three of the 
cans used for carrying spare oil were empty. Sparks 
emptied both of the two full cans into one of the.engines 
and told the men to fill all ive cans and bring two more 
for the other engine in which the oil was low. 

"That's more oil than they usually take," 
men grumbled. 

“Well, that’s what we need this trip," Sparks told him. 


one of the 


Т us run from Plainville to Sanford was made nicely and 
without any trouble. Leaving Plainville, Sparks made a 
couple of trips through the engine rooms noting oil pres- 
sure, cooling water temperatures, looking at all con- 
tactors to see if they were operating properly and gener- 
ally looking, listening, and sniffing for indication of 
trouble. He found none and went to the rear cab and 
climbed up into the seat. Despite the uncomfortableness, 
he managed to take a little nap. Sleeping in the cramped 
position made his legs cramp and his neck stiff. but be- 
fore he slept in bed again Sparks would willingly have lost 
the ten dollar bet for a chance to stretch out on a com- 
fortable mattress. The run to Sanford was made in two 
hours and twenty-five minutes, just twenty minutes more 
than passenger time. Sparks had time for a cup of coffee 
and a roll while carmen inspected the train. Somewhat 
tefreshed, he went back to the locomotive and climbed 
aboard. 

The engineer was a young fellow recently promoted and 
none too familiar with Diesel operation. He showed his 


Railway Mechanical Engineer 
SEPTEMBER, 1945 


E ) Bernice OeBlec— 
= E 


nervousness by the way his hands moved from one lever 
to another. When the conductor gave a highball, the 
engineer released the air, then, without waiting long 
enough for the brakes to release towards the rear of the 
train, opened the throttle. 

“Better give the brakes time to release,” 
tioned. 

The engineer didn’t reply, but the look he gave the 
electrician indicated no appreciation for the suggestion. 

At Lakeview they went into the siding to meet a pas- 
senger train and troop train. Sparks was in the rear cab 
when the engineer whistled off. He heard the hiss of air 
as the brakes were placed in release, then the engine 
started. Sparks watched the transition meter as the en- 
gineer started the train. The indicator hand went over 
into the red, stayed a moment, then gradually went back 
to normal position. There was nothing unusual in the 
behavior of the transition meter, such momentary over- 
loads are usual when starting a train and do no damage. 

Approaching the next telegraph station, nine miles 
from where they had met the two trains, Sparks heard 
the engineer whistle acknowledgment of a red board. 
Evidently the board was not lowered, for the engineer 
whistled again. Then the brakes were applied and the 
train came to a stop. Sparks walked up to the cab to see 
why they were stopping. 

The conductor was riding the head end and when the 
head brakeman started to get off, the conductor said, 
“TIl give that operator a piece of my mind! Come along 
if you want to hear me bawl him out." 

At that moment the operator came out. Before he had 
time to say anything, the conductor yelled, “What in the 
hell is the idea of stopping us here at the foot of a hill! A 


Sparks cau- 
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half-wit gandy dancer would know more than that!” 

“Thought you might want to take all your train to Hill- 
side," the operator replied. 

*What— !" the conductor exclaimed, as he turned his 
head to look back. ` 

“Yeah, you ran off and left nineteen cars and the ca- 
boose when you pulled out of the siding,” the operator 
said. “The dispatcher says you'd better back up and 
get them." 

The conductor's mouth flew open like a fly trap and 
stayed that way nearly half a minute. “Well, I guess we'd 
better go back and get our train. It's so dusty along 
here I couldn't see far enough to tell if we had them all," 
he added trying an alibi for fit. 

“The gauge showed the brakes were pumped off when 
I opened the throttle," the hogger said defensively. “Did 
you notice the gauge in the other cab" he asked Sparks 
hopefully. 

“No, I was watching the transition meter," Sparks 
told him. 


Very little was said by the men in the cab while they 
were going back to get the rest of the train. They found 
a draw bar pulled out, bringing the end sill with it. Thirty 
minutes was lost switching the damaged car out of the 
train and leaving it on the siding. That was in addition 
to over an hour and a half lost stopping and going back. 

At Hillside a steam locomotive was put on to help up 
the hill. It was almost noon and Sparks ate lunch while 
the train was being inspected and some switching done. 
The second and third units showed slightly low lube oil 
and Sparks added ten gallons to each of the units. Engine 
cooling water was getting low in the No. 3 unit. Sparks 
filled the unit from the reserve supply tank. It's a hard 
pull from Hillside to the top of the pass and Sparks 
wanted everything in readiness. 

It was cool in the shade up in the mountains, but the 
sun was beaming down hot when the train pulled out. The 
tunnels materially increase heating, particularly of the 
rear units going up the hill. The fireman is responsible 
for engine cooling water temperature, but Sparks knew 
that when he had opened the shutters the fireman would 


make no further attempt to regulate temperatures and if | 


the engine heat bell started ringing, all further responsi- 
bility would be unloaded on the maintainer. 

The helper locomotive was doing a fair job of pushing 
and the Diesel was doing very nicely for its age. Cooling 
shutters were wide open on the two rear units but when 
they started through the tunnels, the temperature began 
to climb. Sparks knew from experience that opening the 
doors and leaving them open through the tunnels would 
do little good. Besides, the heat from the front units, 
dirt and smoke would fill the engine rooms, but opening 
the doors leaving the tunnels and closing them when en- 
tering will materially help to keep the rear units cool. 
That is particularly true if at the same time the rear cab 
doors are opened. 

About two-thirds of the way up the hill, the rear unit 
was showing a temperature of almost 200 degrees. The 
third unit was only about five degrees cooler. 

Sparks told the fireman, who replied, “Shutters are all 
open and I'm not going back there and fan them with 
my hat." 

Sparks started to leave to go back and open the doors 
between tunnels when the engineer said, "We're going 
in the hole for a main train at Ozona. The engines can 
cool off then." ; 

Just as the train pulled into the siding, the heat indica- 
tor bell started ringing. The bell continued to ring after 
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the train stopped. Sparks went back and looked at it. 
The low oil pressure indicator light was burning and the 
oil pressure gauge had dropped back. The oil was hot 
and the bearings worn so that at idling speed the oil 
pressure had dropped to where it would not hold the 
oil pressure switch open. Sparks threw the isolation 
switch, taking the engine off the line, then stopped the 
engine. He waited a few minutes, then started the engine 
and the oil had cooled sufficiently for the pressure to 
stay up. ; 

The fifteen minute wait at Ozona was sufficient for the 
engines to cool considerably and they made it to the top 
of the hill without any trouble. Going down was of 
course just a job of braking. The newer S. P. & W. 
Diesels have variable dynamic brakes that greatly sim- 
plify the braking problems, but the 951 was not so 
equipped. Retainers were set up on the cars and the 
train had to stop twice to allow wheels to cool going 
down the hill. 


M inerrtown is at the foot of the mountain below Sum- 
mit Pass. The smoky little town had been very dead until 
the war caused many of the shutdown mines to be re- 
opened. Since then many trainloads of coal have gone 
over the hill from Minertown. Long powerful Malletts, 
using full boiler pressure on all cylinders, pull the coal 
trains up the hill. It takes two of them to handle the 
one passenger train up the grade each day. Since the war 
increased business many-fold, more trains are routed by 
way of Minertown and Summit Pass to relieve congestion 
on the shorter line. 

The train yards at Minertown are over a mile from the 
roundhouse and passenger station. When the train went 
by the passenger station, Sparks dropped off to go eat. 
He had just sat down at the counter when the trainmaster 
came in. "You are riding 951, aren't you?" the train- 
master asked. 

“Yes—why ?" 

“Well, the train is made up ready to go," the train- 
master said. “You are going to delay it a lot waiting to 
eat" . 

"Can't help it," Sparks replied. "I've got to eat. Can 
I get a taxi to take me to the yards?" 

“No, but hurry up and eat. I'll get my car and take 
you out to the yards," the trainmaster said with some 
irritation, 

The engineer taking the engine out admitted that he i 
had done a little running on Diesels between Minertown | 
and Whitesboro, but not much, and the track on that di- | 
vision is practically level. “You may have to show me , 
a little,” he said. | 

The engineer, working cautiously, started the train 
O.K., made the proper transitions with little trouble, and 
did a fair job of running to the foot of the pass. There ' 
two big Mallets were put on for helpers, one near the | 
middle of the train and one at the rear. | 

When the train hit the heavy grade, it began to slow 
down at once. As the speed decreased, the transition 
meter hand crept over into the red area of the meter. 
Sparks looked at the speed indicator. It showed slightly 
under fifteen miles per hour. 

“What do I do now?” the engineer asked. “The meter 
hand is in the red.” : 

“Drop the throttle back a notch,” Sparks told him. . 
“Seems like,” he added, “that our helpers are draggin | 
their feet.” А 

“We never go up the hill over twelve to fifteen miles 
an hour,” the fireman said. 


When the throttle was moved to No. 7 notch the train. . 
| 
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lowed down more and the transition meter hand started 
unting the red again. The engineer, long accustomed 
> steam, acted accordingly and opened the throttle. The 
heel slip indicator light flashed and the hand went way 
ver into the red and stayed there until Sparks said, 
Close the throttle a notch. You're likely to burn up a 
3otor or generator if you don't." 

“Don’t seem to have much power," the hogger said. 

At that instant the alarm bell started ringing. Sparks 
an for the engine rooms. The overspeed trip had kicked 
ut on No. 2 unit, killing the engine. Sparks took the 
ngine off the line, started it, then, holding the lay shaft 
-ith the tool for that purpose, brought the engine up to 
peed gradually. Then the engine went to idle and 
2e train slowed to a stop. The next thing there was a 
olt that almost catapulted Sparks into the low voltage 
use cabinet. The two helper engineers, not knowing the 
ead end man was going to shut off, had shoved the train 
р against the Diesel. 

Sparks rushed to the front cab. “What’s the trouble?" 
ie asked the engineer. 

“Just won't handle the load,” the engineer told him. 
‘We had slowed down to twelve miles an hour. 


Wc head brakeman leaned out the cab window and 
оокеа back towards the rear end of the train. “Some- 
оду coming this way with a lantern,” the brakeman 
aid. “Must be the conductor wanting to know why we 
itopped. What are we going to tell him?” 

“Tell him,” Sparks replied, “to tell them hogheads on 
Һе helper engine to get the lead out and stop dragging 
heir feet.” ; 

The brakeman climbed down from the cab and started 
walking back to meet the conductor. 

"Maybe we had better set out five or six loads," the 
engineer suggested. “We are not doing any good with 
this drag." 

“That won't be necessary!” Sparks said sharply. 

The fireman was watching out the window and saw the 
two bobbing lanterns come closer together and stop. Then 
one of them gave a go-ahead. “Highball!” the fireman 
said. 

The engineer blew two blasts of the whistle, released 
the air, and reached for the throttle. 

“Take it easy," Sparks advised. “Don’t get in a rush." 

The hogger opened the throttle a notch, then another, 
and another. The train didn't move at once and he 
started to close the throttle. 

“Hold it where it is a moment," Sparks said, and as he 
spoke the engine started slowly ahead. "Now another 
notch." 

The train picked up a little speed. “Now drop back to 
the third until we get moving good." 

The conductor had evidently told the engineers on the 
helpers because they cut in and the train went up the 
hill in fair shape. Two or three times the speed dropped 
to the point that the transition meter hand was in the red, 
but never long enough to do any damage. They reached 
Sanford about two a. m. Sparks had been on duty about 
twenty-eight hours with just a short nap. His eyelids 
felt as though each weighed a pound. 

Leaving Sanford going towards Plainville, the track 
is slightly down grade the first twenty miles to Clear 
Creek, then there is thirty-two miles up hill, but the grade 
is not heavy. Sparks figured to sleep most of the way 
from Sanford to Plainville. 

After drinking two cups of coffee and eating some, 
Sparks went to the rear cab of the Diesel and was sound 
asleep before the train pulled out. Five minutes after he 
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went to sleep, so it seemed to Sparks, although it was 
nearer forty-five minutes, the fireman woke him up. 

“What’s the matter?" Sparks asked drowsily. 

"Going to have to set out about a fourth of the train," 
the fireman told him. ‘“There’s something the matter 
with the No. 2 unit. It is not pulling." 

"Where are we?" Sparks sat up with a jerk. 

“Just crossed Clear Creek about five minutes ago," the 
fireman said. "Soon as we started up grade the train 
slowed down and I found the engine not pulling." 

"Let's look at it," Sparks said as he slid from the seat. 

The trouble was soon located. The rod from the power 
arm of the governor to the injector racks had broken in 
the threaded portion right back of a clevis. The indi- 
cator plate behind the governor showed the throttle was 
in the eighth position but the injector racks were in stop 
position. 

“Tell the engineer to keep going," Sparks said to the 
fireman. 

“We can't make it with three units," the fireman said. 

"No, but we'll have four units when I get this one 
going." Sparks picked up the tool used for holding the 
injector racks and held them in start position and pushed 
the starter button. Then moving the racks by hand, he 
brought the engine up to speed. The train picked up 
speed immediately. All of the way to the top of the 
grade, Sparks throttled the engine by hand. By watching 
the hand on the indicator plate he could determine throt- 
tle position and move the injector racks accordingly. Al- 
ready half dead from lack of sleep and almost too tired 
to stand, it was a nerve racking, man killing job, but he 
stuck to it and kept the unit working. 

When the top of the grade was reached, Sparks let 
go of the lever and the engine died. He felt almost like 
doing the same. He staggered through the engine rooms 
to the cab, legs wobbly, arms aching, and the Diesel roar- 
ing in his head. 

But he had won ten dollars off the boilermaker and 
incidentally made a successful run of the test trip. 
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machine. The tolerance to which the armatures are 
dynamically balanced affect the cost. The various bal- 
ancing machines do not have indicators measuring in the 
same units such as ounce-inches or thousandths-of-inch 
amplitude. Table II gives limits of unbalance that have 
proved acceptable. The values in this table are in thou 
sandths-of-an-inch amplitude as measured at the motor 
bearings. (Amplitude is the extent of the vibratory 
movement measured from one extreme to the opposite.) 
The values indicated are applicable when the armature 
is revolving at maximum rated speed in its own bearings. 


Table II—Acceptable Limits of Unbalance 


Amplitude unbalance at bearings 
Maximum speed, 
T. p. m. Fair Good Very Smooth 
600. 5: ауз .004 .0025 .001 
OS ee ke .003 .0016 .001 
3200. EO RE .002 .0015 .0007 
1,500 .0016 .001 .0006 
1,800: усу. Dessous ta 0013 .0008 .0005 
2,400: 5... oo rrr s .0009 .00051 .0003 
5000 SO O e rese reges 0006 .0004 .0002 
3.600 .0005 .0003 .0002 


` Checks on the amplitude of unbalance may be made 
with a simple vibrometer of the type shown in Fig. 8, 
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which consists ef a dial indicator mounted in a heavy 
base. The heavy base provides high inertia allowing the 
dial indicator case to remain substantially stationary in 
space while the indicator plunger is free to follow the 


linear motion of the bearing. Other types of simp 
portable indicators are available for these measurement 

When double-deck bands are used, reduce the tensi 
values shown in Table I by 10 per cent for the top ban 


CONSULTING DEPARTMENT 


Steel or Wood 
` Posts for Lights 


What are the relative advantages of steel. and ‘wooden 
posts for supporting lights on platforms? 


Climate and Availability 
May Govern Selection of Material 


In deciding on the most suitable type of lighting post 
for a given platform, a coordination of the economic 
aspects and aesthetic requirements of the surroundings 
is necessary. The problem of supporting lighting fixtures 
on platforms is principally one of support and not one 
of strength to withstand unusual stresses. 


Wood Posts 


Wood posts of normal proportions usually have the re- 
quired strength to support lighting fixtures used on plat- 
forms. They are relatively cheaper, lighter, easily fitted 
and erected. Wood posts of proper kind and structure, 
properly seasoned and treated against decay periodically 
with preservative compounds, especially at or near 
ground level, may last for thirty years or even longer. 
A concrete footing offers little added protection as com- 
pared with erection in soil, as rain and moisture travel- 
ing down through and around the wood cannot readily 
escape especially when shrinkage of the wood due to 
improper seasoning results in a separation from the con- 
crete allowing the collection of large quantities of mois- 
ture. The useful life of a post depends to a large extent 
on the kind of wood used, nature of the ground, climatic 
conditions, the time and care taken in seasoning, and the 
kind of preservatives used and its method of application. 

Decay is caused by vegetable organisms known as 
fungi. The latter require air and moisture at a suitable 
temperature in addition to food which is provided by the 
wood substance. A warm humid climate is conducive to 
decay. On the basis of heartwood resistance to decay, 
lightness and strength, posts are made of chestnut, 
cedar, southern cypress, and redwood. In the selection 
of posts, timber should be chosen that has been felled 

-during the winter months; peeled, trimmed, and allowed 

to season for a period of at least twelve months; and 
then kept in a dry condition until painted or impregnated 
with a toxic preservative compound. Moisture is thus 
kept out, checking prevented, and the possibility of at- 
tack by fungi and insects greatly reduced. Where local 
conditions allow the use of preservative compounds in 
place of paint which would give the posts a more pre- 
sentable appearance, creosote, zinc chloride, copper sul- 
phate, and bichloride of mercury may be used. The ap- 
plication of preservatives by the brush or spray method is 
comparatively inexpensive but the results obtained are 
not as satisfactory as with the penetration method. 


Steel Posts 


Steel posts require a higher initial investment depend- 
ing on the ornamental embellishments of the design. 
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They are less vulnerable to damage by fires, and m 
last for fifty years or longer, if regularly inspected a 
painted when necessary. Dampness of the climate ar 
impurities in the atmosphere of manufacturing and pop 
lous districts adversely affect the life span of steel post 
In such surroundings, reasonably longer life may only! 
expected from steel posts at higher maintenance co: 
This added expense may be to an extent as to make t 
use of wood posts of suitable design advisable. Wh 
steel posts are galvanized, the thin coating of zinc w 
not protect the steel for more than a few years at! 
near the ground level unless the posts are embedded i 
a concrete casing extending about twelve inches aba 
ground level. 


Concrete Posts 


A practically everlasting structure may be built b 
reinforcing concrete with steel or iron rods if the archi 
tectural design of the posts will favorably blend with th 
rest of the platform design. While a concrete post vi 
generally cost higher initially, it requires no paint 
and practically no maintenance once it is erected. l 
estimating the relative costs of the different kinds û 
posts, the possibility of using concrete posts should m 
be overlooked. 

К. С. CAZANJIAY. 


Metal Standards 
Have Inherent Advantages 


By far the largest number of platform lighting stand 
ards in use are made from metal, but wooden posts hav 
been used in a great many instances. The obvious fa 
tures of long life and high strength are only two & th 
advantages obtained by the use of metal standards. Met 
standards can and usually are made much more deco? 
tive than wooden posts, and they have the advantage t 
being hollow, thus providing wire raceways. At th 
present time wooden posts have the advantage of bein 
less expensive and more easily obtainable than met 
standards, and in many instances they are quite as sat 
factory. This is especially true when they are used ? 
out-lying stations where the decorative effect is not 1:7 
so essential. 

The safety precaution of proper grounding must b 
considered when installing any electrical equipment. a" 
platform lighting standards are no exception to this ruk 
Metal standards are usually placed in a concrete ha% 
which provides excellent support but at the same tim 
acts as a partial insulator between the metallic post 2? 
the ground. If the standard is connected to a meta 
conduit system, it is automatically grounded, but if sen 
ice to the standard is by non-metallic underground cab 
or by an overhead line, the standard should have addi 
tional grounding. Опе way of obtaining this is show! 
in the attached sketch, where a portion of the meta 
standard is shown to be extended below the concret 
foundation and thus made to act as a ground rod. 
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_ The sketch shows a simplified type of platform light- 
_Ing standard that can be made in any railroad's pipe shop. 
In normal times a variety of metal standards can be pur- 
chased on the market and come ready for immediate 
installation. However, in some instances it is convenient, 
though not always economical, to install a railroad made 
standard. 


Proposed design for railroad-built platform lighting standard 


Since ordinary wooden poles or posts do not provide a 
vertical raceway for wires, the service to wooden stand- 
ards are usually run from post to post as open wires on 
secondary racks. This type of construction may be 
undesirable in some locations but it is economical of 
both labor and material, and thus should be considered 
whenever a platform lighting job is to be installed. 


P. C. Frepxy. 


Platforms or Vaults 
for Transformers 


Why are apparently similar sets of transformers some- 
times installed in vaults and sometimes on poles or pole 
platforms? What factors given the choice of installation? 


Local Conditions Govern Choice - 


Prevailing conditions, rather than types of transform- 
ers, usually determine location of transformer installa- 
tions. However, because of the fact that manufacturers 
often use the same type of cases for transformers having 
different characteristics, apparently identical transform- 
ers may be wound for differing voltages and purposes. 
Distribution transformers for lights and power are 
usually mounted on poles or pole racks depending on 
the size of the transformers used. Sometimes conditions 
are such that transformer installations for a plant or 
shop cannot be conveniently located outside because of 
lack of space or that overhead wires would interfere with 
operation of equipment such as cranes, derricks, etc. In 
such cases, installation of transformers in a vault elimi- 
nates the necessity for overhead wiring and poles. 

Usually, first cost is less expensive when transformers 
are mounted on poles or pole racks instead of in vaults, 
but changing out transformers, renewing fuses, and gen- 
eral maintenance is simpler with vault installation. 

If considerable current is used, line loss may be a de- 
ciding factor in determining transformer location, and it 
sometimes happens that in such instances pole mount- 
ing of transformers near enough to the center of distribu- 
tion is not feasible. 

Line voltages, both primary and secondary, have con- 
siderable bearing on how and where transformers will be 
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located. Transformers used for reducing voltage from 
high voltage transmission lines to a lower voltage for 
distribution must of course usually be placed outdoors 
because of safety and impracticability of insulating, ex- 
cept by spacing for extremely high voltage. All of which 
adds up, as mentioned in the beginning, the manner and 
location of transformers are usually determined by exist- 
ing conditions rather than by type of transformer. 


W. L. Соттон. 


Location of Load Center 
Is First Consideration 


In order to understand why transformers are some- 
times installed in vaults, and sometimes on poles, it is 
necessary to consider all of the factors involved in select- 
ing a transformer location. Transformer locations can - 
not, or at least should not be chosen by the “by guess 
and by gosh” method. It would be absurd for a railroad 
that passed through the center of a large city, to locate its 
only passenger and freight station in the suburbs. Like- 
wise it would violate all rules of electrical design, to 
install a transformer bank in the suburbs of an electrical 
load. Therefore, the primary consideration in a problem 
of this type is the selection of a spot that is as near as 
possible to the load center. Very often it is impossible 
to locate transformers at the theoretically ideal place. 
When calculations are made the actual load center may 
be found to be in the center of the turn-table or in the 
middle of the waiting room. Obviously transformers 
can not be installed in such places, but the nearest prac- 
tical spot to the theoretically preferred spot should be 
used. 

If transformers are not installed at or near the load 
center, difficulties such as excessive voltage drop, and 
high line losses will be encountered. 

When the engineer has selected the best available place 
to put his transformers, it then becomes an easy matter 
to decide whether to install them on a pole or in a vault. 
It would be undesirable to mount transformers on a pole, 
when the pole structure would be unsightly, and it would 
likewise be foolish to build a transformer vault in the 
middle of an open field. It is possible to conceive of 
some instances where either a pole or vault could be 
used. In these cases, other factors may influence the 
final decision. One of these factors might be the type 
of power line that is to be used in connection with the 
transformers. If an automatic-throw-over switch is to 
be used so that the transformer bank can be fed from 
either of two lines, then it may be desirable to provide 
the additional space and convenience offered by the vault. 
In some instances it may be found desirable to provide 
a transformer vault in order to protect the transformer’s 
insulator bushings from the excessive smoke that is often 
found in the vicinity of engine houses. 

Properly installed transformers should require very 
little service. However in out-of-the-way places, where 
only one electrician is on duty, the use of a vault will 
provide an extra safety factor. In the case of the vault 
installed transformers, it is unnecessary for an unaccom- 
panied electrician to climb a pole that carries a faulty 
transformer. 

In the foregoing it has been assumed that the trans- 
formers in question are of average size, say 15 to 75 
kva. Obviously very small transformers would be out 
of place in an especially built vault, and very large trans- 
formers should not be installed on poles. 

Р. С. Екеркү. 
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——— NEW DEVICES —— 


General-Purpose 
Radiation Units 


For some years past, Wilson Engincer- 
ing Corporation, Chicago, has been fur- 
nishing iron directional radiation elements 
with integrally cast fins, for use in lo- 


Radiating units made up of copper tubing and 
finned aluminum sections 


comotive compressed-air systems, shop 
bake ovens, and for car-yard compressed- 
ait radiation. This radiation element may 
be mounted in any position without pocket- 
ing of a static ambient air. In some adapta- 
tions, for instance, in Diesel-electric lo- 
comotives, the weight of cast iron has some 
disadvantages. 

Copper and aluminum are now again 
available, and a new type, of radiation 
has been designed and developed by this 
company, to use these materials, in either 
high- or low-pressure service. The new 
ridiation elements consist of  suitable- 
strength copper tubing, combined with 
finned aluminum sections, to provide ele- 
ments of any reasonable length. These 
radiation elements do not have the full 


Breakdown view of parts comprising the sectional-type protecting grates for locomotive stokers 
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advantage in vertical installation for radi- 
ation to static ambient air of the earlier 
types, but they are fully effective when 
installed horizontally. They also lend 
themselves to use in afy position with 
blown air, as in Diesel-engine jacket cool- 
ing or compressed-air cooling. 

The new radiation is adapted to the 
highest pressures required in locomotive 
practice and is lighter installed than earlier 
types of piped radiating units. 


Sectional 
Stoker Grate 


The Standard Stoker Company, Inc., New 
York 17, is now furnishing for use with 
Standard B and MB stokers, a sectional 
type grate in which only those portions de- 
teriorating due to the heat in the firebox 
need be replaced when worn. The sectional 
grate consists of vertical sections which 
form the upper portion and are supported 
by shallow right and left base grates which, 
with few exceptions, can be applied to ex- 
isting forked or double-center grate frames. 
The vertical sections are furnished in sev- 
eral lengths to suit the firing heights for 
different classes of locomotives. They fit 
into a U-shaped groove in the grate base 
and when assembled are locked in position 
by a U-shaped rod. All grate sections ex- 
cept the two at the ends are interchange- 
able for either the straight or curved sec- 
tions of the grate. 

Air openings in the vertical portions of 
the grate register with similar openings in 
the base grates and permit a flow of air 
to be drawn from the ash pan through the 


openings into the firebox. This air not only 
aids combustion, but helps materially and 
profitably to prolong the service life oi 
the grates. 


Lubrication and 
Bearing Refinements 


As a result of laboratory research and 
improved manufacturing methods, the 
Magnus Metal Corporation, Chicago, has 
developed a number of refinements in the 
journal lubricator, journal bearings and 
motor support and armature bearings made 
by this company. The capacity of the oil 


Magnus journal lubricator fabricated to in- 
crease the delivery of oil to the top of the 
cotton-wool pad 


supply to the Magnus journal lubricator 
has been increased and made more uniform 
and continuous by improving the fabrica- 
tion of the lubricating pads and wicking 
to deliver oil to the top of the cotton-wool 
pad which has a 34-in. nap thus assuring 
a lower running temperature and longer 
bearing life. 

New machinery and methods used in the 
manufacture of journal bearings includt 
(1) an extremely accurate hardness test- 
ing machine which assures the rejection 
of any metal not fully or uniformly up 
to the requirements, (2) a new type ma 
chine for broaching bearing linings, i 
cluding fillets, to a better, satin-smooth 
finish. Heat, friction and wear on bear 
ing and journal are thus reduced. In 
addition, а new method of pressure âp- 
plication of lining metal is being develo 
which is designed to make a denser and 
more uniform lining, and assure а much 
stronger bond between the lining and back 
of the bearing. 

New equipment has been added in order 
to supply completely finished bearings 107 
motor support and armature bearings 10 
addition to other similar applications. 

The quality of journal bearings 
locomotive castings is said to Бе step? 
up by (1) improved methods of preparing 
and handling sand molds, (2) by the 15 
stallation of new, more efficient 

(Continued on next left-hand page) 
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keeping wheels turning 


s wheels turning is the job of our railroads. 
It is a wartime job which is being done outstandingly well 
as current freight mileage figures keep right on testifying. 

The job of chilled car wheel manufacturers is to keep 
the wheels of progress turning . . . to keep developing 
product improvements without interruption. Setting the 
industry's pace is the AMCCW, an. organization which 
insists on integrity and demands a high degree of respon- 
sibility. Within its membership, leaders in the industry 
accept — as a condition of good Association standing, the 
uninterrupted maintenance of increasingly high standards 
of product quality. 

‚ Member companies offer more than lip service to 
achieve the goal of wheel improvement. As railroad 
service requirements have increased, new designs have 
been developed in anticipation of these requirements. 

^ The thoroughness with which standards are upheld 
can be judged from the seven rigid tests which guarantee 
uniformity. 


renovating equipment, and (3) by auto- 
matic heat control of the solder, babbit 
and Satco-metal kettles. 


Motor Starter 
With Interlock 


An a.c. magnetic reversing starter, featur- 
ing a semi-interference-type mechanical in- 
terlock, has been announced by the Indus- 
trial Control Division of the General Elec- 
tric Company. Available is size 0 and 1, 


The starter is furnished with either a hook-on 
or a dust-tight and water-tight enclosure 


the starter is designed for full-voltage start- 
ing of squirrel-cage induction motors, and 
it can also be used for reversing service 
when combined with a reduced-voltage 
starter. 

The semi-interference-type mechanical in- 
terlock prevents the closing of one contactor 
while an arc is maintained on the other, 
thus averting a short circuit through the 
arc and the resultant burned contacts and 
blown fuses. In addition, the interlcck arm 
of the closing contactor assists the inter- 
lock arm of the opening contactor in reach- 
ing its fully opened position. These inter- 
lock arms are case-hardened and their 
underside faces are buffed and polished to 
assure long life. 

Other features incorporated in this starter 
are under voltage protection when used with 
a push-button station or other momentary 
pilot-circuit device; under-voltage release 
when used with selector or limit switches ; 
and tamper-proof, self-contained overload 
relays which allow the motor to operate 
up to its maximum safe temperature before 
tripping it off the line. 


Quilted Insulation 


A refrigerator car insulating material 
manufactured by the Charles .Lachman 
Company, Inc, Phoenixville, Pa., is pre- 
pared from hair fibers, blended and combed 
into a batt form and sewed between layers 
of Sisalkraft paper. These insulating mats 
are not pressed, because the manufacturer's 
experience has shown that heat conduct- 
ance is lowest when the hair batting is not 
compressed. This insulation, known by 
the trade name Equatemp, has a thermal 
conductivity of 0.24 to 0.26 B.t.u. per hour, 
per square foot, per deg. F., per l-in. thick- 
ness. It is said to retain its form and 
efficiency throughout the car life, without 
shaking down or otherwise deteriorating. 
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Vapor Zone Control 


The design of post-war passenger cars 
will unquestionably aim at providing maxi- 
mum travel comfort for every passenger, 
and investigations conducted by the Vapor 
Car Heating Company, Inc. Chicago, in- 
dicate that this requires due consideration 
of the different zones in a car if passengers 
are to enjoy temperature comíort no mat- 
ter where they sit in the car. 

Temperature zoning takes into consid- 
eration the fact that the sunny side of a 
car may be 8 deg. F. higher in temperature 
than the shady side. In the heating sea- 
son, separate thermostatic control on the 
sunny side of the car and the shady side 
make is possible for the car heating system 
to furnish only the exact amount of heat 
required and thus avoid over-heating or 
underheating due to the effect of the sun 
and the shade. 

Another zone which affects temperature 
comfort is at the car end opposite the 
air-conditioning return grill where cool or 
cold air may be drawn into the car when 
the door is opened. This cold air, if 
drawn past passengers in the first seats 
of a coach, for example, results in con- 
siderable draft at that point; therefore, 
a separate thermostatic zone in this end 
of the car contributes greatly to passenger 
comfort. 

The women’s and men’s lounging rooms, 
provided for comfort, are entirely separated 
from the body of the car and thus affected 
by temperature conditions different from 
those in the rest of the car. Plainly, the 
heating temperatures in these rooms must 
be controlled separately to insure full 
comfort. 

In the past, it has been difficult and 
somewhat costly to provide the separate 
zones of heating, but with the Vapor heat- 
ing system, designed for post-war cars, 
each additional zone inside the car will 
be heated by simply running a single radi- 
ating unit to the space being controlled 
and connecting it to a valve operated by 
a thermostat in that space. 

The objective of this development is 
to supply zone heating which will keep 
all passengers comfortable regardless of 
the position which they may occupy in 
the car. 


Journal-Box 
Packing Waste 


The Miller Waste Mills, Inc., Winona, 
Minn., has developed a journal-box waste, 
known as Millerpax, which is designed to 
minimize waste grabs, waste wipes and roll- 
ing of packing and to assure the transmis- 
sion of lubricant to car and locomotive 
journals under adverse conditions incident 
to modern high-speed operation. 

Using special machinery of Miller de- 
sign and construction, the new waste is 
made by three processes combined in one: 
The first operation removes any foreign 
matter, including grit, metal, wood, paper, 
etc., which the manual sorters may have 
missed; the second subjects the threads to 
an air-wash which thoroughly removes 
short ends and lint; the third definitely in- 
terweaves the threads into an almost end- 
less mass which is best shown by the ac- 
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companying illustration. A new plant for 
the manufacture of this product is now. 
under construction. 

In connection with waste grabs, the in- 
terweaving of the new packing tends to 
prevent small segments of waste leaving 
the main body of the packing and getting 
between the bearing and the journal. Waste 
wipes are reduced by the air-wash process 
referred to, with removal of practically all 
free lint and short ends, as easily dem- 
onstrated by a comparative dry shake test, 
assuring uninterrupted flow of oil to all 
parts of the bearing. The rolling of pack- 
ing is retarded by the interweaving proc- 
ess which effectively ties the entire mass of 
waste into one firm body and thus sub- 
stantially reduces the usual shifting of 
packing. 

This packing has been used by one of 
the principal rail carriers for the last year 
in passenger-car and locomotive service 
and other railroads have made service tests 
during the last six months. Equipment 
used in manufacturing the packing is 9 
designed that any railroad specification can 
be met for all-wool packing, all-cotton pack- 
ing, or any combination of the two. If 
resilient fibers are specified they can als 

*be included. 

The distribution of Millerpax is bein 
handled by the Nash-Finch Company, Mir 
neapolis, Minn, exclusive railroad sales 
representative for Miller Waste Mills, Inc 


Long interwoven fibers characterize Millerpzt 
journal-box packing 
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Western Ma 


. » » for service on heavy grades 


HE Western Maryland Railway has recently placed 

in service this new Class 150-3 truck Shay-geared 
locomotive for use on heavy grades and switchbacks in 
the mountains, supplementing other locomotives of the 
same type already in operation. 

This coal-burning locomotive with a boiler pressure 
of 200 pounds develops a tractive effort of 59,740 pounds. 

An important feature in its construction is that the 
piston valve cylinders are mounted independently of the 
boiler, being supported on heavy girder frames. 

In addition to its ability to haul heavy loads up stiff 
grades — operating on some as steep as 10% — this Shay 
also holds loads on down grades because of its gear drive. 
It is designed to take any curve on which standard cars 
can be operated. 

It is particularly efficient as a switching locomotive, 
due to the rapidity with which it can accelerate with a 


load and its ability to spot cars in minimum time. 
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Synthetic Airfoam 


The Goodyear Tire & Rubber Co., Akron, 
Ohio, has been successful in producing a 
synthetic rubber Airfoam. This material 
is said to be equal, and in some respects 
superior, to the pre-war natural rubber 
product, which was widely used and gave 
highly-satisfactory service, not only for pas- 
senger-car seat cushions and carpet padding, 
but for crew seats, arm rests, etc., in lo- 
comotives. 

Among advantages claimed for the new 
synthetic-rubber Airfoam are greater flex 
life and aging characteristics and increased 


Synthetic Airfoam seat cushions undergoing 
final inspection 


resistance to oil. In one laboratory test 
of the new foamed latex, it was subjected 
250,000 times at a rate of once per second 
to a pressure which compressed it to 50 per 
cent of its total thickness. At the end 
of the tests, the synthetic rubber Airfoam 
showed no loss in resilience. In another 
test, latex cushion material was subjected 
to an aging test for 30 days in a Geer 
oven at 158 deg. F., again with no ap- 
preciable change in the product. Still 
another test involved placing a section of 
synthetic rubber Airfoam in an "air bomb" 
at 260 deg. F. and at 60 lb. air pressure. 
Even under these conditions, the synthetic 
rubber product resisted any tendency to 
change shape or become hard, soft, or tacky. 

Synthetic-rubber Airfoam is adaptable 
to the many sizes and shapes required for 
seat-cushioning purposes on different rail- 
roads, although standardization to some 
greater degree than at present would have 
a definite tendency to reduce manufacturing 
costs and the price to consumers. The 
fact that cushions can be produced in any 
thickness and shape desired eliminates the 
need for spring or other types of support 
between the foamed latex and the venti- 
lated plywood or metal sheeting to which 
it is usually applied. The compression, 
or load-carrying capacity of the material 
can be varied by controlling the amount 
of air combined with the latex in me- 
chanical whipping and thus. secure any 
hardness desired within a fairly wide 
range. 

Foamed latex cushions trend to dampen 
out any vibration transmitted through the 
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car structure and, by making easy, auto- 
matic adjustment to every contour of a 
passenger’s body, permit complete relax- 
ation without sense of strain or fatigue 
even on long journeys. The material also 
contributes to comfort by carrying off 
heat and moisture in forced-air circulation 
through the cell-like structure. 


Motor-Alternator 
For Passenger Cars 


The Westinghouse Electric Corporation, 
Pittsburgh 30, Pa., has developed a motor- 
alternator designed for use on railroad 
passenger cars to convert direct current 
into alternating current for fluorescent 
lighting and other appliances operating 
from a.c. power such as electric razors, 
water coolers, and Precipitrons. It is an 
entirely self-contained unit arranged for 
mounting on the car underframing and has 
been designated as the Type XF-21 Motor 
Alternator. 

The unit converts the nominal 64-volt, 
d.c. car power into 118-volt, 60-cycle, 3- 
phase a.c. power. When operating in this 
service its performance is said to be: Con- 
tinuous rating, 4,200 volt-amperes with a 
d.c. supply voltage ranging from 55 to 90 
volts; frequency regulation, approximately 
plus or minus one cycle from no load to 
full load at any constant d.c. supply voltage 
between 55 and 90 volts; approximately 
plus or minus two cycles over the full oper- 
ating range from no load to full load with 
variation in the d.c. supply voltage from 55 
to 90 volts; a.c. voltage regulation, allow- 
able voltage variation is from 110 volts 
minimum to 125 volts maximum when oper- 


ated from 55 to 90 volts d.c. supply and. 


at any load up to full load; and nominal 
speed, 3,600 r.p.m. 

The construction of the motor-alternator 
includes those basic features which have 
been demonstrated to be essential for satis- 
factory operation in railroad service. The 
operatirig speed of 3,600 r.p.m. allows a 
considerable saving in weight, compared 
with a slower-speed unit. All rotating parts 
are balanced to insure smooth operation, 
freedom from vibration, and long life. Pro- 
vision is made for flexible mounting. The 
brushes and brush-holders are arranged 
for ready access. The two ball bearings 
which carry the two armatures are over- 
sized and arranged to gun-type lubrication. 

The а.с. voltage and frequency-control 
apparatus furnishes rectified alternating 
current for varying the fields of the motor 
and generator. The control consists of 
three small transformers, three copper-oxide 
rectifiers, and three resistor tubes. A small 
Spencer-type thermostat disk, similar to 
those used in electric flat irons, is mounted 
in the motor-generator set and shorts a re- 
sistor when the set attains a near normal 
temperature to correct the speed and fre- 
quency for temperature change. 


Pipe Insulation 


An insulation designed particularly to meet 
the harsh service conditions encountered 
by steam train lines, on locomotive tenders 
and underneath passenger cars has been 
developed by the Gustin-Bacon Manufactur- 
ing Company of Kansas City, Mo. The 
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product, announced as G-B Flexible Pip 
Insulation, is composed of special Fibergl: 
fibers and coated asbestos cloth so co 
structed as to be applicable to curved i 
well as straight-run pipe on railroad equi 
ment. 

The Fiberglas fibers are fabricated in 
a rope-like roving, spirally bound wi 
glass twine and fastened longitudinally : 
the asbestos jacket. This resilient Fibergl: 
provides high, permanent thermal efficiex 
and the rope construction permits easi 
more flexible application to pipes and sy; 
plies a more uniform insulation at all point 
with a saving of approximately 20 p 
cent in weight. Fiberglas, being impervio 
to deterioration from rot, moisture or hea 


Fiberglas and asbestos are combined to maki 
this pipe covering 


will maintain its efficiency under all ope 
ating conditions. It is designed to with 
stand the impact and abrasion of flying bal- 
last. Under severe road service it will ! 
sag or shake down. | 
The durable asbestos cloth jacket 5 
waterproofed on the outer surface. Long 
tudinal sealing flaps with a 1-іп. overlap 
at one end of each 3-ft. section assures 4 
moisture-tight' assembly. Strong nickel 
plated hooks, securely fastened to the jacket, 
supply a quick application to the pipe bY 
lacing with copper wire. The insulation 
is reclaimable and can easily be remo 
and re-applied. It is available for pipe ° 
tubing ranging in diameter from M in. (0 
4 in. and is regularly furnished in Ht 
sections in a standard thickness of 1 ™ 
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"The T-I locomotive developed a maximum of 6100 drawbar horse- 
| power, which is 46 percent more than that of any other locomotive ever 
| tested on the (Altoona) plant. * * * 


"The T-I locomotive was designed to haul a trailing load of 880 tons 
on level tangent track at a speed of 100 m.p.h. This requires a horse- 
power at the rear of the tender of 2980. If wind and engine and tender 
truck resistances are deducted from the drawbar pull shown in the graph, 
it is found that the T-I locomotive develops 4100 horsepower at the rear 
of the tender at 100 m.p.h., which is about 38% greater than necessary 
to meet the requirements." 


Quotation from paper by Ralph P. Johnson, Chief Engineer of the Baldwin 
Locomotive Works, read before the New York Railroad Club, May 17, 1945. 
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Welding Officers and Chairmen 
To Meet at New York, Oct. 18 


Tue American Welding Society will 
hold a meeting of the national officers, 
the board of directors, and committee chair- 
men in New York, at the Hotel Penn- 
sylvania, on October 18, to deal with mat- 
ters requiring official action. This group 
also will present the society prizes, medals 
and other awards which have been given 
at opening sessions for outstanding contri- 
butions in the advancement of the science 
and art of welding. 

Although the annual meeting is not being 
held, the program committee of the society 
has arranged for the presentation of papers 
and discussions in the Welding Journal, 
the society's monthly magazine. 


Diesel Operations Displace Coal 


DiEsEL-ELECTRIC locomotives produced 
1944 service units which would have re- 
quired "something in excess of 12.4 million 
tons of coal" if the equivalent service had 
been performed by coal-burning steam loco- 
motives, according to calculations included 
by the Interstate Commerce Commission's 
Bureau of Transport Economics and Sta- 
tistics in a recent issue of its "Monthly 
Comment on Transportation Statistics." 
Figures for this year's first four months 
indicate that the Diesels are off to a 1945 
performance for the duplication of which 
coal burners would require "roughly 18 
million tons" of coal. 


Illinois Central Plans Light- 
weight Refrigerator Car 


A LIGHTWEIGHT type of refrigerator car 
which, by the use of collapsible bulkheads, 
can be transformed into a box car in a 
matter of minutes, will be built and tested 
by the Illinois Central within a short time. 

One of the special features of the new 
car is the fact that when completed it 
will weigh approximately 14,000 lb. less 
than the standard refrigerator car of to- 
day. It will be constructed of aluminum 
alloys for lightness and will be completely 
insulated with  Fiberglas. It. will be 
equipped with built-in fans for an effective 
cooling circulation of air from the floor 
through the ice-boxes to the ceiling, plus 
air-ducts for protective cooling of side- 
walls and better distribution of air over 
and around the load. The fans also will 
assist in directing the air circulation when 
the car is in use with heaters to handle 
freight that requires protection against cold. 
There will be a double thermometer on 
the outside of the car that will show the 
inside temperature at top and bottom. 

Collapsible ice-boxes, which will fold 
back as reinforcements for the ends of the 
car when used for other purposes will add 
approximately 6 ft. to the inside, loading 
length of the car when in ordinary mer- 
chandise service. The total inside length 
at that time will be about 39 ft. 
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The car will be equipped with steel wheels 
and hollow axles. The trucks will be de- 
signed for smoothness in riding, using 
longer springs and built-in stabilizers in 
the truck bolsters. To prevent damage 
from horizontal shocks, the Duryea cush- 
ion underframe will be used. 

The floor racks of the car will be of 
aluminum instead of wood for greater clean- 
liness, sanitation and non-retention of odors 
in handling foodstuffs. Synthetic rubber 
will be used in place of felt to seal the ice- 
loading hatches. 

The car will be built in the Illinois 
Central shops at McComb, Ill., and is ex- 
pected to be ready for testing about Oc- 
tober 1. Construction will be. based on 
plans perfected by the refrigerator car 
committee of the United Fresh Fruit & 
Vegetable Association. Collaborating in 
the arrangements for building and testing 
the car are the Aluminum Company of 
America and the Car Construction Com- 
mittee of the Association of American 
Railroads. í 


A. S. M. E. Nominates Officers 
for 1945-46 


D. ROBERT YARNALL, president of the 
Yarnall-Waring Company, Philadelphia, 
Pa., has been nominated by the National 
Nominating Committee of the American 
Society of Mechanical Engineers for the 
office of president of the Society for the 
year 1945-46. 

Regional vice-presidents named by the 
committee to serve two-year terms on 
Council are A. R. Stevenson, Jr., staff as- 
sistant to the vice-president, General Elec- 
tric Company, Schenectady, N. Y.; Samuel 
R. Beitler, professor hydraulic engineer- 
ing, Ohio State University, Columbus, 
Ohio, and J. Calvin Brown, attorney at 
law and mechanical engineer, Los Angeles, 


Calif. Nominated regional vice-president 
for one-year terms are Rudolph F. Gagg, 
assistant to general manager, Wright Aero- 
nautical Corporation, Paterson, N. J.; Ed- 
ward E. Williams, general superintendent 
of steam plants, Duke Power Company, 
Charlotte, N. C., and Linn Helander, pro- 
fessor of mechanical engineering and head 
of the department of mechanical engineer- 
ing, Kansas State College, Manhattan, 
Kans.  Directors-at-large nominated to 
serve four-year terms on Council are Edgar 
J. Kates, consulting engineer, New York, 
and J. Noble Landis, assistant mechanical 
engineer, Consolidated Edison Company, 
New York. 

To be continued in office for the re- 
mainder of their terms are Alton C. Chick, 
assistant vice-president and engineer, Manu- 
facturers Mutual Fire Insurance Company, 
Providence, R. I., and Thomas S. McEwan, 
regional director, War Production Board, 
Seventh Federal Reserve District, Chicago. 
Messrs. Chick and McEwan have been re- 
designated regional vice-presidents. Also 
continuing on Council to serve two-year 
terms as directors-at-large are Daniel S. 
Ellis, vice-president in charge of manu 
facture, Lima Locomotive Works, Lima, 
Ohio, and Arthur J. Kerr, general sales 
manager, Pittsburgh Equitable Meter Com- 
pany and Merco Nordstrom Valve Com- 
pany, Tulsa, Okla. John E. Lovely, vice 
president and chief engineer, Jones & Lam- 
son Machine Company, Springfield, Vt; 
David Larkin, vice-president and general 
manager, Broderick & Bascom Rope Com- 
pany, St. Louis, Mo.; Samuel Н. Graf, 
director of the Engineering Experiment 
Station, Oregon State College, Corvallis, 
Ore., and James M. Robert, dean, College 
of Engineering, Tulane University, New 
Orleans, La., continue on Council as direc- 
tors-at-large for one-year terms. 


(Continued on next left-hand page) 
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Army railroaders dedicate German locomotive to Gen. Gray 
In recent ceremonies at Kassel, Germany, the first of 18 captured 2-10-0 German condenser m 


locomotives was christened “Gen. Gray’s 
of the. Military Railway Service. 


while Col. William S. Carr, (in helmet) 


ull" for Brig. Gen. Carl R. Gray, Jr., director gt" 
The general is here shown addressing office: иза 
ding officer of the 708th Railway Grand іт" 


rs and enlisted ^ 


comman 
and Lt. Col. John W. Moe, С.О. of the 757th Railway Operating Battalion, look on. 
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Availability 


with Security Circulators 


To help maintain the high standard of performance 
of Northern Pacific's big 4-6-6-4s, each of them is 
equipped with eight Security Circulators. 

Compared with other locomotives, those with 
Security Circulators are available for continuous oper- 
ation for longer periods because they have cleaner 
flues, longer arch life, and improved combustion, so 
that boiler maintenance is substantially reduced. 

These advantages are in addition to an improved 


circulation of water over the crown sheet and in side 


water-legs. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK • CHICAGO 
S E CURTE CIRCULATOR DIVISION 
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Under a recent change in the Constitu- 
tion of The American Society of Mechan- 
ical Engineers the Council is now organized 
to provide for eight regional vice-presidents 
to be elected for two-year terms and eight 
directors-at-large to be elected for four 
years. Each vice-president will be the 
leader in his region and will be the repre- 
sentative of that region on Council. He 
will be responsible for the successful func- 
tioning of the Sections and Branches in 
his area and for the administration of na- 
tional programs that affect the regions. 
The directors-at-large will be chosen from 
among outstanding men in engineering re- 
gardless of residence. 


Depreciation Rates G. M. O. 
Equipment 


EQUIPMENT depreciation rates for the 
Gulf, Mobile & Ohio are among those pre- 
scribed by the Interstate Commerce Com- 
mission in a new series of sub-orders in 
the general proceeding, Depreciation Rates 
for Equipment of Steam Railroad Com- 
panies. The total ledger value of G. M. & 
O. equipment is given as $14,022,866, while 
the ledger value of leased equipment is 
$124,579. 

The depreciation rates prescribed for 
G. M. & O. equipment (except streamlined 
passenger trains) which was formerly 
owned by the Gulf, Mobile & Northern are 
as follows: Steam locomotives, 4.12 per 
cent; freight-train cars, 3.64 per cent; pas- 
senger-train cars, 5.4 per cent; work equip- 
ment, 3.49 per cent. Rates on equipment 
formerly owned by the Mobile & Ohio are: 
Steam locomotives, 14.06 per cent; freight- 
train cars, 9.39 per cent; passenger-train 
cars, 11.23 per cent; work equipment 12.28 
per cent; other rates on equipment owned 
are: Diesel-electric passenger locomotives, 
-6.58 per cent ; Diesel-electric switching loco- 
motives, 4.78 per cent; freight-train cars, 
3.7 per cent; streamlined passenger trains, 
-6.53 per cent; work equipment, 6.41 per 
-cent; miscellaneous equipment, 24.36 per 


* 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the August Issue А 


Locomotive ORDERS 


_ Road No. of locos. Type of loco. Builder 
Virginian vss bier pp sca Г > Ж ҮНЕР ИЛО Л ЕЕЕ ewes st Lima Locomotive Works 
Freicut-Car ORDERS 
Road No. of cars Type of Car Builder 
Alton. Sa E ООЗ 40  8-wheel caboose ................. American Car & Fdry G 
Baltimore & Ohio .......... 1,000 50-00 hopper ................... Bethlehem Steel Co. 
500  50-ton hopper ................... Ralston Steel Car Co. 
500 50-(оп hopper ....... ...Pressed Steel Car Co 
Chuochfeld. iis crop re FR 300 50-ton box .......... .Mt. Vernon Car Мї ( 
Detroit, Toledo & Ironton .. 200 70-ton covered hopper . Greenville Steel Car & 
Louisville & Nashville ...... 400  S0-ton box .. .American Car & Fádry (: 
200 50-ton auto. . .American Car & Fdry û 
1000 Hopper ..... . Pullman-Standard 
400  50-ton box .Mt. Vernon Car Mfg. C 
St. Louis-Southwestern ..... 250  ÁS0-ton box ....... trot Mt. Vernon Car Mfg. (0, 
Pere Marquette ............ 200 Automobile ..................... Ralston Steel Car Co. 
100 70-ton covered hopper ........... Greenville Steel Car Co, 
Western Maryland ......... 40 70-ton cement hopper ........... American Car & Fir; û 
Freicut-Car INQUIRIES 
Baltimore & Ohio ........... 350  70-ton cement 


err 300  50-ton refrigerator 
Chicago, Rock Island & Pacific 50-ton automobile 
Denver & Rio Grande Western 200 70-ton ballast . 

25  70-ton covered hopper ........... Xie sme. Ceol vri 
Chicago & North Western .. 800. 70:09. gondol& accor еее HOS admire os 


Canadian National 


Southern Pacific ...... 1,600 50-оп box ........................ нне 
750 50-оп automobile ............ seen ane aes ais 
200  50:ton gondóla 2i0 bes sae nsn 


550 50-ton rop-bottom gondola A 
250 70-ton hopper 
150 70-ton covered hopper .... 


50 Caboose ......... ГИРЕ 
PASSENGER-CAR ORDERS 
Road No. of cars Type of Car Builder 
АОВ” LER SE EK 15- “Coahe iren aces a An ва Ê American Саг & Ейгу ( 
Chesapeake & Ohio ......... 2* Streamline stainless-steel trains ... Ed. С. Budd Mfg. Co. 
Missouri Pacific ............ 53 Streamline cars . .......... American Car & Fdry 0 


New York Central ......... 


PASSENGER-CAR INQUIRIES 
Baggage and sleeping ............... eee] d 


ЕС For service between Washington, D. С. and Cincinnati, Ohio. The trains will be powered 
new type of coal-burning steam-turbine electrically driven locomotive, three of which are now 


construction. 


cent. Rates on leased equipment are: Steam 
locomotives, 7.48 per cent; freight-train 
cars, 4.56 per cent; work equipment, 8.53 
per cent. 


Rock Island Has Roller-Bearing 
Box Car 


On August 15 the Chicago, Rock Island 
& Pacific made a one-day display of its 
first Timken roller-bearing equipped, light- 
weight box car at the Union station in St. 
Louis, Mo. The car, which was designed 
by the Reynolds Metals Company and 


ж ж 


‚С. P. R. Photo 


Canada’s first aluminum-sheathed box саг 
Weighing 4,200 lb. less than a steel-sheathed car of similar capacity, the box car shown was 


built by the Canadian Pacific at its A 
brake steps and hand-brake housing are o 
by the Canadian Car & Foundry Co., Ltd. 
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us shops, in Montreal. 
aluminum, Two more such cars were built for the C. P. R. 


Sides, doors, roof, running board, 


(Turn to second left-hand page) 
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built by the Mt. Vernon Car Company, і 
constructed of the same alloy from whid 
B-29 planes are made, and with the rol? 
bearings and specially designed trucks 
capable of being operated at unusually! 
speeds. It was also said that the use 
roller bearings on the axles makes poss 
major reduction in starting resistance. 


Equipment Installations 
and Orders 


Crass I railroads put 21,948 freight ca" 
in service in the first six months this yt 
according to the Association of Americ 
Railroads. In the same period last ye! 
15,431 freight cars were installed. Tho 
put in service in the first half of this ya! 
included 9,352 box, of which 8,765 we 
plain and 587 were automobile box cars 
3,561 gondola, 7,215 hopper, 380 flat, 1,5 
refrigerator, 220 stock, and 87 miscellaneo" 
cars. 

Class I roads put 315 new locomotive 
in service in the first six months of 1945 ^ 
which 52 were steam and 263 were Diest 
electric. Locomotives installed in the same 
period last year totaled 494, including 1% 
steam, one electric, and 303 Diesel-elect™™ 

New freight cars on order on July : 
totaled 29,402, compared with 41,236 a 
July 1, 1944. The former figure incl 
18914 box, of which 16,524 were pla" 
box cars and 2,390 were automobile b^ 
cars; 4,425 gondola, 3,625 hopper, 932 fi! 
1,437 refrigerator, 19 stock, and 50 mis- 
cellaneous freight cars. 

Also on order on July 1 of this year Wê“ 
508 locomotives compared with 581 °" 
the same day in 1944. The 1945 total 7. 
cluded 111 steam, two electric and ? 
Diesel-electric, compared with 179 stear 
two electric and 400 Diesel-electric 0% 
year ago. 
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something of the older locomotives can 


(2 | D be substantially increased 
an @ by the application of Elesco 
exhaust steam injectors...the 


one About feedwater heater that provides 
the highest heat reclamation 


= в The boiler capacity Of any feedwater heater 


per unit of weight and cost. 
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LOCO1|IOTIVES 


With 85.7% average availability, 
Average miles per month— 


SCHAEFER EQUIPMENT СомрАМҮ.— Гле 
Frank B. Nugent Company, St. Paul, Minn., 
has been appointed representative in the 
northwest territory of the Schaefer Equip- 
ment Company, Pittsburgh, Pa. 

* 

WEATHERHEAD CoMPANY.—J. F. Camp- 
bell has been appointed chief development 
engineer, Ralph Erskine assistant develop- 
ment engineer, and R. W. Phillips labora- 
tory director of the Weatherhead Com- 
pany, Cleveland, Ohio. Mr. Campbell 
joined the Weatherhead Company earlier 
this year. He had previously been di- 
rector and chief engineer of the Fuel In- 
jection division of the Holley Carburetor 
Company, Detroit, Mich. Mr. Erskine has 
been a member of the company's develop- 
ment engineering staff and Mr. Phillips 
joined the engineering staff in 1941 and 
was appointed in charge of the hose divi- 
sion. 

* 

ELECTRONIC LABORATORIES, Inc.—IVil- 
‘liam W. Garstang, vice-president and gen- 
eral manager, has been elected president 
of Electronic Laboratories, Inc., Indianapo- 
lis, Ind., to succeed Norman R. Kevers who 
becomes chairman of the board. Walter 
E. Peek, sales manager, Paul H. Frye, 
chief engineer, and Harry C. May, works 
production manager, have been appointed 
vice-presidents. 

Electronic Laboratories, Inc., has, an- 
nounced four new manufacturer's repre- 
sentatives. Harry B. Segar will represent 
the company in Buffalo, N. Y.; Arthur 
Rocke in New York; S. K. McDonald in 
Philadelphia, Pa.; and J. Y. Schoonmaker 
in Dallas, Texas. 


A. M. Byers Company.—Robert Н: 
Gardner has been appointed general man- 
ager of sales of the A. M. Byers Com- 
pany to succeed the late Myron J. 
Czarniecki. Mr. Gardner has been man- 


Robert H. Gardner 


ager of Byers’ Washington office since 
1933, except for a four-year period ended 
in 1940 during which he was manager of 
the company’s steel pipe: sales, with head- 
quarters in Pittsburgh, Pa. Prior to join- 
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Supply Trade Notes 


ing Byers, he was assistant sales manager 
of the Caterpillar Tractor Company. 

Н. К. Rowland has been appointed as- 
sistant general manager of sales of the 
Byers Company. Mr. Rowland joined the 
company's sales department in 1915. He 


H. R. Rowland 


was appointed manager of the Pittsburgh 
division in 1925 and manager of hot rolled 
sales in 1944. 

* 

REYNOLDS METALS Company. — Barlow 
Brooks, formerly manager of sales and de- 
velopment of Kinkaid Industries, Chicago, 
has resigned to become manager of the 
recently-created Finished Formed Shapes 
division of the Reynolds Metals Company, 
with headquarters at Louisville, Ky. The 
new division will supply a full line of con- 
tinuous roll formed shapes апа finished 
extrusions to manufacturers. Mr. Brooks 
was born at Oswego, N. Y., on September 
21, 1906, and is a graduate of the State 
Trade School at Bridgeport, Conn., and 
of the University of Illinois. After gradu- 
ation he went with the Standard Coupler 
Company and within five years became 
western sales representative, with head- 
quarters at Chicago. In 1935 he joined 
the Kinkaid organization. 

* 

WATSON-STILLMAN Company.—James S. 
Wilson has been appointed manager of 
plastics equipment sales of the Watson- 
Stillman Company, Roselle, N. J. Mr. 
Wilson, who has been associated with 
Watson-Stillman for several years, was 
previously head of the plastics molding 
laboratory. Before that he was with the 
Plastics division of the General Electric 
Company. 

* 

GALVIN MANUFACTURING CORPORATION. 
—E. S. Goebel has been appointed acting 
director of field sales in the communica- 
tions and electronics division of the Gal- 
vin Manufacturing Corporation, in direct 
charge of all field salesmen. Norman 
Wunderlich has resigned as sales man- 
ager. Daniel E. Noble has been promoted. 
to general manager of the communica- 
tions and electronics division at Chicago. 


| 
| 
| 
In his new position he will supervise del 
engineering, sales and engineering produc- 
tion departments of the division while 
retaining his present responsibilities af 
director of research. | 
° | 
GENERAL STEEL CASTINGS Сокроватих. 
—James Macdonald, since 1939 assistant to 
the vice-president—sales of the Genera 
Steel Castings Corporation, has been a| 
pointed assistant to president. Mr. Macy 
donald was reported incorrectly as havin 
been appointed assistant vice-president i 
the August issue of the Railway Mechanical 
Engineer, page 364. Karl S. Howard ws 
been appointed assistant vice-president. Mr 
Howard will continue as general mechanic 
superintendent. He will also assume t 
duties of general purchasing agent. 


* 


PuLLMAN-STANDARD Car МАМО 
TURING Company.—F. M. Gunn, manag’ 
of the Pullman Car Works of the Pullm:- 
Standard Car Manufacturing Co., has bea 
appointed to assistant to the president, Wil 
headquarters as before at Chicago. Hor 
B. Reed, assistant manager of the plz: 
succeeds Mr. Gunn as manager. Кау 
M. Fox, acting manager, has been û 
pointed manager of works of the Ёш 
Pa. plant. Before his transfer to Bui 
Mr. Fox was manager of works of Pull 
man-Standard's Hammond, Ind., plant 4 
six years and as such directed its 0% 


Raymond M. Fox 


1 


version from a freight-car shop to "| 
work. He has been in the railway “il 
building business for 39 years. He jc 
Pullman-Standard in 1929 as an enge 
in its Michigan City, Ind. plant; 5 
transferred to the Hammond pla ™ 
1937, and a year later was appointed S 
ager of works there. А | 


* 


Dampney COMPANY OF AMERICA” 
W. Laverack, vice president and trea’ 
has been appointed President of The Dat!” 
ney Company of America, Hyde P gis 
Mass. Мг. Laverack succeeds Claro“ 
Hunter, who becomes chairman of the b 


Jt 


ical Ем" 
Pawn gp 


Ed 


technical director for special concen- 
ion on research and development and 
msion of the work of the Company in 
feld of technical coatings for power and 
hanical operation equipment. 

* 


TANDARD STOKER CoMPANY.—Christ T. 
sen has been appointed western sales 
ager and John H. Ichter eastern sales 
ager of the Standard Stoker Company, 
1 headquarters at Chicago and New 
k respectively. 

* 


IATIONAL MALLEABLE & STEEL Casr- 
s Company. — Кау E. Valentine has 
1 appointed St. Louis, Mo., office sales 
nt for the National Malleable & Steel 
tings Company. Mr. Valentine has 


Ray E. Valentine 


m associated with National Malleable 
се 1912. After serving in the traffic 
partment, he joined the sales division in 
tveland, Ohio, in 1914. He was assigned 
the St. Louis sales office in 1927 and a 
ir later transferred to the Chicago plant, 
еге he remained for sixteen years. He 
a graduate of Baldwin-Wallace Law 
hool (1891) and was contracting freight 
tnt of the Wheeling & Lake Erie from 
10 to 1912. Mr. Valentine has been with 
t War Production Board in Washington 
се 1943 as chief of the malleable-iron 
Жоп, 


* 


Lenox Company.—David M. Water- 
use has been appointed eastern repre- 
tative of The Lehon Co, Chicago, to 
ndle sales for railroads, car builders, 
*tric lines and others connected with 
* transportation industry. Mr. Water- 
use will maintain headquarters at 50 
rch street, New York. 


* 


WESTINGHOUSE ELECTRIC CORPORATION.— 
lbh R. Brady, for the past three years 
anager of commercial engineering for the 
mp division of the Westinghouse Elec- 
Corporation, has been appointed man- 
er of electric discharge lamp sales. 


MONROE Auro EQUIPMENT CoMPANY.— 
‚1. Smith, formerly with the Packard 
lotor Car Company, has been appointed 
ef engineer of the Monroe Auto Equip- 
tnt Company with headquarters at 


нау Mechani 
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Monroe, Mich. Mr. Smith entered the 
employ of the Packard organization several 
years ago and at the beginning of World 
War II was placed in charge of the ex- 
perimental engineering program at the 
tank arsenal proving grounds. In his 
position with Monroe he will direct the 
company's widely expanded program which 
now covers practically every branch of the 
transportation field and includes products 
for railroad passenger and freight cars, 
automobiles, trucks, busses, tractors and 
various types of war equipment such as 
tanks, airplanes and heavy transportation 
equipment. 
* 


PEERLESS EQUIPMENT Company.—Wal- 
ter H. Radcke, formerly service manager 
of the Gould Storage Battery Co., Depew, 
N. Y., has joined the Peerless Equipment 
Co., as service engineer, with headquar- 
ters at Chicago, servicing Gould storage 
batteries in railway service. 


+ 


JosuvuA Henpy Iron Works.—James L. 
Ray has been appointed head of the gas and 
steam turbine engineering department in 
San Francisco, Calif., of the Joshua Hendy 
Iron Works, Sunnyvale, Calf. Mr. Ray 
formerly was chief gas-turbine design en- 
gineer of the Allis-Chalmers Manufactur- 
ing Company. 

* 


AMERICAN LOCOMOTIVE CoMPANY.—Jo/in 
T. Tarpey, western representative of the 
Pittsburgh Spring & Steel Co., has been 
appointed to the sales staff of the Chi- 
cago office of the American Locomotive 
Company. Mr. Tarpey joined the Chi- 
cago office of Pittsburgh Spring & Steel 
in 1916. After military service during the 
last war, he returned to the company in 
1919 and was appointed western represen- 
tative in 1934. 

* 


FRANK B. NUGENT Company.—Frank B. 
Nugent, who has represented the Barco 
Manufacturing Company, Not Inc., in the 
northwest territory for the past 22 years, 
has organized his own company, the Frank 
B. Nugent Company, with offices in St. 
Paul, Minn. He will continue to represent 
Barco, as well as several other manufactur- 
ers of railway equipment. 

* 


FirtH-STERLING STEEL Company.—Lloyd 
R. Clowes, Pittsburgh district sales man- 
ager of the Firth-Sterling Steel Company, 
has been appointed assistant general sales 
manager of the company. 


* 


AMERICAN Car AND FOUNDRY COMPANY. 
—E. A. Lofquist, a graduate of the U. S. 
Naval Academy and until recently on active 
duty as a Captain in the U. S. Navy, has 
been appointed a special representative for 
the sales department of the American Car 
and Foundry Company. Mr. Lofquist will 
have his headquarters at Chicago. 

* 


BUCKEYE STEEL CASTINGS CoMPANY.— 
George T. Johnson has been elected presi- 
dent and general manager of the Buck- 
eye Steel Castings Company to succeed 


. А. Н. Thomas, who becomes chairman of 


the board. Mr. Johnson is a graduate of 


(Turn to second left-hand page) 


Cornell University with a degree in me- 
chanical engineering. He joined the Buck- 
eye Steel Castings Company as a moulder’s 
helper in the foundry and progressed 
through the various departments until he 
was appointed in charge of the engineering 
and inspection divisions. Later he was 
appointed successively third vice-president 
and second vice-president in charge of 
production and sales engineering. He was 
elected first vice-president in charge of 
the sales department in 1937, with other 
administrative duties including general su- 
pervision of engineering. Mr. Johnson is 
a member of the American Society of 
Mechanical Engineers, the American So- 
ciety of Testing Materials, and has served 
on various committees touching on the 
activities of the cast steel and railroad 
equipment industries. 


* 


KENNAMETAL, Ixc.—W. D. Turnbull 
has been appointed general sales manager 
of Kennametal, Inc., Latrobe, Pa. • 

* 


LEHON Company.— David M. Water- 
house has been appointed eastern repre- 
sentative of the Lehon Company, Chicago. 
Mr. Waterhouse will maintain headquart- 
ers at 50 Church street, New York. 

* 


WORTHINGTON PUMP AND MACHINERY 
CorporaTion.—Harry A. Feldbush, for- 
merly works manager of the Holyoke, 
Mass., plant of the Worthington Pump and 


H. A. Feldbush 


Machinery Corporation, has been appointed 
vice-president in charge of engineering ac- 
tivities of all works and domestic subsidi- 
ary companies of the Worthington Pump 
& Machinery Corporation. His headquar- 
ters will be at the general offices in Har- 
rison, N. J. 
* 

REPUBLIC STEEL CorporaTion.—N. J. 
Clarke and J. M. Schlemdorf have been 
elected senior vice-president and vice-presi- 
dent in charge of sales, respectively, of the 
Republic Steel Corp. 


* 


Locomotive FINISHED MATERIAL ComM- 
PANY.—The Frank В. Nugent Company, 
St. Paul, Minn., has been appointed a rep- 
resentative of The Locomotive Finished 
Material Company, Atchison, Kan. 
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You can find 


ALCO 


Locomotives in any 


part of the Globe 


ALCO recently delivered six narrow- 
gauge, mountain-type steam locomo- 
tives to the Paraná Santa Catarina Rail- 
road of Brazil. This road is a vital link 
between the rail systems of the south 
and the roads serving the industrial cen- 
ter of Sao Paulo—sometimes called the 
“Chicago of Brazil? 


The chief freight of the line is coal, 
and hauling it to the great industries in 
Sao Paulo is an important part of the 


Brazilian National Defense Program. 


ALCO locomotives are in every type 
of service, and serving in all parts of Ње — 
world. Whether they are steam, Alco=- 
С. E, diesel-electric, or straight electrics- 
whether they burn oil, coal or wood—the 
important thing about ALCO locormo- 
tives is their economy of performance. 


They’re right for the job because they 
are built for the job. X 


American 
Locomotive 


RAILWAY MECHANICAL ENGINE! 
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burn wood, Al ou 
conservation of coal deposi 
dance of wood in the region 
economical fuel for locomotive 


85 
September, 1945 


Dayton RUBBER MANUFACTURING COM- 
pany.—John A. MacMillan has retired as 
chairman of the board of the Dayton Rub- 
ber Manufacturing Company. During the 
past 35 years, Mr. MacMillan, a co-founder 
of Dayton Rubber, has served as general 
manager, president and chairman of the 
board. He will continue as a director. 

* 

Aro EQUIPMENT ConRPORATION.— The Aro 
Equipment Corporation, Bryan, Ohio, has 
appointed the following four new jobbers 
to handle its line of industrial pneumatic 
tools under the supervision of the local 
division managers in the respective terri- 
tories: C. S. Kegerreis Supply, Inc., Elk- 
hart, Ind., under the supervision of Clark 
& Osborne; the Western Iron Stores Com- 
pany, Milwaukee, Wis., under Charles D. 
Haven, Jr.; the General Supply Company, 
Kansas City, Mo, under W. L. Ether- 
ton; and Overton and Ross, Inc., Wichita 
Falls, Tex., under W. F. Vogel. 

* 


CLEVELAND PNEUMATIC TOOL COMPANY. 
—The Cleveland Pneumatic Tool Company, 
Cleveland, Ohio, has announced the for- 
ration of a railway division with eastern 
headquarters at 50 Church street, New 
York. John N. Thorp has been appointed 
special representative of the division. 


HoMESTEAD VALVE MANUFACTURING 
Company.—Don H. Krey has been ap- 
pointed sales manager, and Elliott G. John- 
son assistant sales manager of the Home- 
stead Valve Manufacturing Company, Cora- 
opolis, Pa. Mr. Krey will direct all phases 
of the company’s sales efforts including 
valves, Hypressure Jenny steam cleaners, 
and Hypressure Jenny compound sales and 
research; while Mr. Johnson will super- 
vise all valve-sales activities in addition 
to retaining his duties as director of ad- 
vertising and public relations. 


General 


L. C. KIRKHUFF, master mechanic of the 
New River division of the Virginian at 
Elmore, W. Va., has been appointed as- 
sistant superintendent of motive power, at 
Princeton, W. Va. 


SHERMAN О. RENTSCHLER, whose ap- 
pointment as superintendent of motive 
power at the Elgin, Joliet & Eastern, with 
headquarters at Joliet, Ill, was reported 
in July issue, was born at Verdon, Neb., 
on October 12, 1904, and is a graduate of 
the University of Nebraska. He entered 
railway service as a special apprentice in 
the employ of the Missouri Pacific in Sep- 
tember, 1923, subsequently serving as a 
machinist, division foreman, enginehouse 
foreman and general passenger-shop fore- 
man at various points on the road, includ- 
ing St. Joseph, Mo., Omaha, Neb., and 
Lincoln; Wichita, Kan., Hoisington and 
Ossawatomie, and Kansas City, Mo. After 
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OKONITE CoMPANY.— E. J. Garrigan, 
formerly vice-president and factory sales 
manager, has been appointed vice-president 
in charge of sales of the Okonite Com- 
pany and its Hazard Insulated Wire 
Works division and its affiliate, the Okon- 
ite-Callender Cable Co. Mr. Garrigan who 
is a director of the company, will continue 
at the executive offices in Passaic, N. J. 
He joined the Okonite organization in 
1924. C. E. Brown, Jr. formerly vice- 
president in charge of the company's Wash- 
ington, D. C., office, has been appointed 
vice-president and general sales manager 
to coordinate the activities of the execu- 
tive offices in Passaic with the company's 
branch offices. Mr. Brown, who will have 
offices at Passaic as well as in the New 
York district sales office, has been with 
the Okonite sales organization since 1919, 
first as an agent with the Central Electric 
Company of Chicago, and later, in 1925, 
as manager of Okonite's power and light 
department in the Chicago territory. He 
will also take over the duties performed 
by the late W. K. Vanderpoel in acting 
as a contact executive between the officials 
of the power and light utilities and Okon- 
ite's utility specialists in branch offices. 


Obituary 


L. E. ELLrorT, service engineer of the 
National Aluminate Corp. Chicago, with 
headquarters at Lexington, Ky., died at the 
home of a daughter in Excelsior, Minn., on 
July 20. 

* 

WiLLIAM H. Bryant, general sales man- 
ager of Joseph T. Ryerson & Son, Inc., 
with headquarters at Chicago, died at his 
summer home in Iron Mountain, Mich., on 


July 23. 


Personal Mention 


serving as general shop foreman at Se- 
dalia, Mo., Mr. Rentschler in August, 1942, 
became shop superintendent, at Sedalia. On 
October 1, 1943, he was appointed mechani- 
cal superintendent of the Southern district, 


Sherman O. Rentschler 


HanoLp McCreapy, district manager, ر‎ 
New York office, of the Union Switch 
Signal Co., died August 1. Mr. McCready 
was 60 years of age. He was a graduate, 
with a degree in electrical engineering ci 
the Massachusetts Institute of Technology 
in 1908. He was employed as a signal helper 
on the Pennsylvania Lines West, during 
the summers of 1902 and 1903. He joined 
the Union Switch & Signal Co. in 19 


Harold McCready 


as circuit draftsman and worked on tte 
construction of the New York subway until 
the summer of 1905. He became signal 
foreman on the West Jersey & Seashore 
electrification in 1907. He was appointec 
assistant engineer of Union Switch & Sie 
nal in 1908 and engineer-in-charge, elec- 
trical department, in 1912. He was trans 
ferred to the sales department in 1914 a 
New York office manager and became a: 
sistant eastern manager in 1923 and dis- 
trict manager of the New York office in 
January, 1937. 


with headquarters at St. Louis, and in 
November, 1944, became assistant chit! 
mechanical officer. He resigned on Aprill, 
1945, to become superintendent of motive 
power of the E. J. & E. 


D. J. Coon, mechanical supervisor O! 
the New York, Chicago & St. Louis, has 
been appointed fuel supervisor with head- 
quarters as before at Cleveland, Ohio. 


W. R. Harrison, who has been on leave 
of absence from the Atchison, Topeka & 
Santa Fe, has returned to the position 0! 
mechanical superintendent of the Southern 
district, with headquarters at Amarillo. 
Tex. 


A. G. KANN, whose promotion to general 
superintendent of equipment of the Illis 
Central at Chicago, was noted in the J“! 
issue, was born on August 23, 1894. Ht 
entered the service of the I. C. on Novemb! 
14, 1911, as an apprentice machinist at 
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IORE YARDS «re using UNION 


Daily service in 16 great yards, in the hands 
of regular railroad employes gives the strongest 
possible proof of the dependability and prac- 
ticability of “Union” Inductive Train Com- 
munication. 

No other system of train communication can 
match this record of performance: 


Cleveland, Cincinnati, 
Chicago & St. Louis Ry. 
Sharonville, Ohio. 


frequency, at the hump classification yard. 


Chicago, Burlington & Quincy R.R. Co. 

Galesburg, Ill. Eastbound and westbound 
hump classification yards equipped for one-way 
communication using two frequencies to separate 
communications between the two yards. Equip- 
ment is installed on 10 locomotives and in the 
hump conductors’ offices at both humps. 

Lincoln, Neb. One-way, one-frequency equip- 
ment installed on three locomotives and in the 
hump conductor’s office at the hump classifica- 
tion yard. 


Great Northern Ry. Co. 

Allouez, Wis. One-way equipment, utilizing 
one frequency installed on two locomotives and 
in one office at the hump yard. 


Louisville & Nashville R.R. Co. 

DeCoursey, Ky. Equipment for one-way com- 
munication, utilizing one frequency installed on 
three locomotives and in one office at the hump 
yard. 


Norfolk & Western Ry. Co. 


Roanoke, Va. Two-way, one-frequency equip- 
ment installed on three locomotives and in one 


office at the hump yard. 


ITC. 


One-way equipment for 
two locomotives and one office, utilizing опе. 


than. all other 


The Pennsylvania R.R. 


Altoona, Pa. One-way equipment installed 
on three locomotives operating in two hump 
yards. Two offices are also equipped. Two fre- 
quencies are employed to separate communica- 
tions in one yard from those of the other. 

Columbus, Ohio. One-way, one-frequency 
equipment installed on three locomotives and 


. one office at the hump yard. ‘ 


Harrisburg, Pa. (Enola Yards). One-way 
equipment installed on nine locomotives operat- 
ing in two hump yards. Two offices are also 
equipped. Two frequencies are employed, to pre- 
vent interference between the two yards. 

Indianapolis, Ind. (Hawthorne Yard). One- 
way, one-frequency equipment installed on three 
locomotives and in one office at the hump yard. 

Pitcairn, Pa. One-way, one-frequency equip- 
ment installed on eight locomotives and in one 
office at the hump yard. 


Pittsburgh, Pa. (Strip District). Two-way 
equipment, utilizing one frequency installed on 
two locomotives and three offices in an industrial 
switching district. 


Terminal R.R. Association of St. Louis 


East St. Louis, Ill. One-way, one-frequency 
equipment installed on one locomotive and in 
one office at the hump yard. 


“Union” I.T.C. was developed for railroad use 
by men who know railroad needs, and has been 
proved through years of regular railroad service. 
A 


UNION SWITCH & SIGNAL COMPANY 


SWISSVALE 


NEW YORK CHICAGO 


ARMY 


fe 
| * AE! uv 


PENNSYLVANIA 


ST. LOUIS SAN FRANCISCO 


train communication 
systems combined . 


Waterloo, Iowa, subsequently serving as a 
machinist, assistant night enginehouse fore- 
man, air-brake foreman, and gang foreman. 
On November 16, 1929, he was promoted 


A: G. Kann 


to the position of general foreman, with 
headquarters at Council Bluffs, Iowa; in 
1931 was transferred to Waterloo; on Sep- 
tember 1, 1938, was appointed master me- 
chanic, with headquarters at Champaign, 
Ill.; in 1939 transferred to Waterloo, and 
on July 16, 1940, appointed master mechanic 
at Waterloo. 


P. J. DANNEBERG, who has been acting 
mechanical superintendent of the Santa Fe 
at Amarillo, Tex., has returned to his 
former position of mechanical superintend- 
ent of the Northern district, with headquar- 
ters at La Junta, Colo. 


Master Mechanics and 
Road Foremen 


E. A. McCraw, engineer of the Union 
Pacific at North Platte, Neb. has been 
promoted to the position of road foreman 
of engines, with headquarters at North 
Platte. 


T. R. Britt, traveling fireman of the 
Union Pacific at North Platte, Neb., has 
been appointed road foreman of engines, 
with headquarters at Council Bluffs, Iowa. 


E. P. ІЕЕ, road foreman of engines of 
the Union Pacific at Council Bluffs, Iowa, 
has been appointed road foreman of pas- 
senger engines, with headquarters at 
Council Bluffs. 


W. W. Lyons, who has been serving as 
acting mechanical superintendent of the 
Northern district of the Santa Fe at La 
Junta, Colo., has‘returned to the position 
of master mechanic at Dodge City, Iowa. 


C. G. Foster, general foreman of the 
Virginian at Sewalls Point, Va., has been 
appointed master mechanic of the Norfolk 
division, with headquarters at Victoria. 


R. С. BENNETT, JR., master mechanic of 


the Virginian's Norfolk division at Vic- 
toria, Va., has been transferred to the posi- 
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tion of master mechanic of the New River 
division, with headquarters at Elmore, W. 
Va. 

D. К. BURGHARDT, fireman of the Union 
Pacific at Council Bluffs, Iowa, has been 
promoted to the position of traveling fire- 
man, with headquarters at Council Bluffs, 
Iowa. 


Car Department 


C. P. NELSON, assistant superintendent 
of car shops of the Chicago & North West- 
ern at Chicago, has been appointed super- 
intendent of the car department, with head- 
quarters at Chicago. 


J. L. Tyre, traveling car inspector of 
the Atlantic Coast Line, has been appointed 
general car inspector of the Southern 
division with headquarters at Waycross, 
Ga. 


G. R. ANDERSEN, assistant superintend- 
ent of the car department of the Chicago 
& North Western at Chicago, has been 
appointed to superintendent of the car de- 
partment. Mr. Andersen was born at Kan- 


In Military Service 


. 
Lecion or Merit Алар 


Cor. AUBREY M. Bruce, of Alton, Ill., on 
leave from the Illinois Terminal Railroad 
at St. Louis, has been awarded the Legion 
of Merit for “exceptionally meritorious 
conduct in the performance of outstanding 
service” (from February 9, 1943, to May 
17, 1945) as superintendent of equipment 
for the Third Military Railway Service in 
the Persian Gulf Command, Headquarters 
now reports. Colonel Bruce received his 
award from Brig. Gen. Donald P. Booth, 
commanding the P. G. C., at special cere- 
monies in Teheran, Iran. “As superintendent 
of equipment when the Third Military Rail- 
way Service assumed operation of the [ran- 
ian State Railway," the citation said, in 
part, “Colonel Bruce demonstrated a high 
degree of leadership and ability in coordi- 
nating and supervising the maintenance and 
repair of the railway equipment." A vet- 
eran of World War I, and a reserve officer 
when called to active duty in October, 1942, 
Colonel Bruce was head of the 3rd M. R. S. 
for two months prior to its dissolution on 
July 1. In civilian life he was master me- 
chanic of the Illinois Terminal at Alton. 


BRONZE STAR MEDAL 


Col. Fay L. King, head of the 2nd M. R. 
S. equipment section. Colonel King, who 
was district master mechanic for the Chi- 
cago, Milwaukee, St. Paul & Pacific be- 
fore entering the service, won his citation 
for “services in connection with special 
installations in L. S. T.’s for ferrying 
railway equipment from England to 
France, and for his supervision and plan- 
ning of repair shops and enginehouses at 
Cherbourg.” 


kakee, Ill, on September 27, 1889, and is 
a graduate of DePaul University. He en- 
tered railway service on May 3, 1911, asa 
car inspector in the employ of the North 
Western at Milwaukee, Wis., later serv- 
ing as chief car inspector and assistant car 
foreman at Milwaukee. On March 1, 1920, 
he became general car foreman, with head- 
quarters at Butler, Wis., and one year later 
assistant master car builder at Chicago. 


George R. Andersen 


In 1925, Mr. Andersen was appointed mas- 
ter car builder at Chicago, and on April |, 
1942, assistant superintendent of the car 
department. 


J. H. Wetcu, traveling car inspector 
of the Atlantic Coast Line, has been ap 
pointed general car inspector of the North- 
ern division. | 


Shop and Enginehouse 


P. J. LANE has been appointed general 
locomotive foreman of the Union Pacific 
at Omaha, Neb. This is the second such 
position at Omaha, the first being held by 
F. J. Stehno, who was appointed in Jan 
ary, 1942. Mr. Lane was formerly foreman 
of a gang stripping and rebuilding loc 
motives at Omaha. 


Brarg І. Тномрѕом, mechanical inspec- 
tor of the Canadian National at Montreal 
Que. has been appointed night superi | 
tendent, Point St. Charles motive pow 
shop at Montreal. 


THOMAS Boone, night superintendent 2t 
the Point St. Charles motive-power sho? 
of the Canadian National at Montreal 
Que. has retired after nearly 37 year | 
service. 


D. J. Everett, who has been serving 4 
acting master mechanic of the Souther 
at Dodge City, Iowa, has returned to the 
position of general mechanical inspector at 
Topeka, Kans. 


Obituary 


Tuomas М. Connirr, superintendent 
shops of the Delaware, Lackawanna ' 
Western, at Scranton, Pa., died in a hos- 
pital at that city on August 10. 
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MILLING MACHINES 


Sharpening a large taper 
reamer on a CINCINNATI 
No. 2Cutterand Tool Grinder 
Sharpening a pencil sharp- 
ener cutter on a CINCIN- 
NATI No, 2 Cutter and Tool 
Grinder 


!' CINCIISSNATI. 


T. 


CINCINNATI No. 2 Cutter 
and Tool Grinder. A brief 
description of this machine 
may befound inSweet's Cat- 
alog File. For complete spec- 
ifications, write for Catalog 
M-962-3. 


CINCINNATI9, 
BROACHING MACHINES 


шил. 


{ 


| CUTTER GRINDER 


If you use a variety of cutters in your shop, 
there is no better machine to sharpen them 
correctly than the CINCINNATI No. 2 Cutter 
and Tool Grinder. This machine has many fea- 
tures, and extra attachments, too, for sharpening 
an exceptionally wide variety of cutters. Two 
extremes are shown on the opposite page; the 
larger taper reamer demands ruggedness; the 
small pencil sharpener cutter requires sensitive 
table traverse. Other features provide the flexi- 
bility required for sharpening face mills, slab 
mills, interlocking cutters, shell end mills, taps, 
planer and shaper tools, and others. @ Write 
for complete information on this versatile cutter 
and tool grinder. And if you would like a few 
hints on the correct sharpening of cutters, ask 
for bulletins M-1296 and M-1377. 


THE CINCINNATI MILLING MACHINE CO. 


OHIO U. $. А. 
. CUTTER SHARPENING MACHINES — 


- 


RAILWAY 
MECHANICAL ENGINEER 


New York Central Develops 


High-Capacity 4-8-4 Locomotive 


Locomotive No. 6000, delivered by the American 
Locomotive Company to the New York Central early 
this spring, is a major step forward in the progress of 
the New York Central’s equipment engineering depart- 
ment in steam locomotive development during the past 
twenty years. The Class J-1 4-6-4 type, was introduced 
in 1927. This was followed by the Class J-3 ten years 
later. Then came refinements in the Class L 4-8-2 freight 
locomotives. which have adapted those more recently 
built to high-speed passenger service as well as to freight 
service. The Class L-4 locomotives, the most recently 
built of the type, were first delivered in 1942. 

The development of the Class S-la locomotive, known 
locally as the Niagara type, began with the intention of 
bringing out a new class of L type locomotives with some 
expansion of boiler capacity. As the development pro- 
gressed, however, it became evident that to attain the full 
possibilities of increased boiler capacity a 4-8-4 type 
wheel arrangement was required. The Class S 4-8-4 
locomotive is expected to develop not less than 6,000 
i hp. This compares with a maximum indicated horse- 
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Large boiler built without a 
dome has 100 sq. ft. of grate 
and 6,600 sq. ft. of combined 
heating surface — Complete 
Timken rod installation—The 
tender carries 46 tons of coal 


power of nearly 4,800 for the Class J-3 4-6-4 locomotive 
and 5,400 for the Class L-4 4-8-2 type. 


The Boiler 


The boiler has been increased both in diameter and 
length from that of the Class L-4 locomotive. The out- 
side diameter of the third course is 100 in. and the top 
of the boiler is practically at the clearance limit, which 


421 


Table I—General Dimensions, Weights and Proportions of 
the New York Central 4-8-4, Class S-la Locomotive 


бай elasti ` lv мш CRORE Sas S-la 
Road numbér' SODA mus И fae dad ж» diac me eL 6000 
Date built ...... 23:9 8 os DOCTOR TREO М, А, March, 1945 
Steam pressure, ib. "pers вч. in. 275° 
Drivers; diameter, 1D; 4.238 {жей to sores aient Pus a e an 75* 
Cylinders, number, diameter and stroke; 2—25 x 32 
Rated tractive force engine, lb. x 62,330* 
Valve: gear, type E aa 2 EAE, > tu tae n: ГИЕКЕГ 
Valves, piston, diameter, in. A one 14 
Maximum travel, in. an 5 i OR e 8% 
Steam lap, in. . z l AES 19/16 
Exhaust clearance, in. РО КЕРИ à 3/16 
Lead, in, ...... MM dosi О si TP lace vs 3/14 
Cut-off in full gear. "per cent 1 D ME. т. 
Dimensions: 
Height, rail to top of stack, ft.-in. 15—1% 
Height, rail to center of boiler, f ft.-in. * 10—7% 
Width overall, ft.-in. P ES E 
Cylinder e in. $ а ао он IE 
Wheel bases, ft.-in. 
Driving: е кзз mr ESET OS SAS Ыа 20—6 
Rigid’ орозо ty aia s. o DA ee TER Sree aaa 13—8 
Engine, total . TANG POR IDE SS PODER BE 48—9 
ngine and tender, total .. ох алан ое 972 66 
woe ts, lb.: 
Front truck аг 91,000 
Driveré- oss aie арй». Го. Caw pi Slow ORNATE Swe Бода sees 275,000 
Trailing truck: 
Front . aunt XI ҮЛЕК ТЕ fa eee eee s te n 48,000 
Reat Qaia o IDES SE pet КЛ Уа е Care S ә 57,000 
Engine, total | : : Salom Isis алыр келә . 471,000 
Tender (2/3 loaded) А wyeer een 937,400 
Weight on drivers, per cent weight of engine. en 


Weight on drivers > tractive force 
Tender: 

SPOTS ces 
Water capacity, gal. 
Coal capacity, tons 
Wheel arrangement 


* These dimensions apply to the locomotive as delivered by the builder 
with 75-in. driving wheels. When these wheels are replaced with the 
79-in. set the working boiler pressure will be increased to 290 lb. per sq. 
in. and the rated tractive force will be 62.400 Ib. 


precludes the employment of a steam dome. Grate area 
has been increased from 75.3 sq. ft. to 100 sq. ft. and the 
depth of the combustion chamber from 63 to 9214 in. 
The length of the tubes has been reduced from 20 ft. 
6 in. to 19 ft. The boiler has been designed for a maxi- 
mum working pressure of 290 Ib. which is required with 
the 79-in. driving wheels. 

In lieu of a dome, from which to collect steam, the 
steam dry pipe, closed at the rear end, has a series of 


28 l-in. transverse slots across the top, each with a clear 
chord length of 5 in. The dry pipe, 11 in. in inside 
diameter, has an internal cross-sectional area of 95 sq. in. 
The steam gathering area through the slots is 140 sq. in. 

Baffle plates which extend out below these openings on 
each side of the steam pipe have proved effective in pre 
venting moisture carryover. These are 50 in. in length 
and are welded.at the ends to vertical end plates which 
fit over the steam pipe and extend up close to the inside 
of the boiler shell at the top. 

The shell courses of the boiler are carbon-silicon steel. 
This material is estimated to have permitted a reduction 
in weight of about 7,000 1b. as compared with carbon 
steel. Construction details follow closely the boiler of 
the L-4 class. The inside firebox is welded throughout. 
The circumstantial wrapper and outside throat-sheet 
seams and the butt joints of shell courses at ends of long- 
tudinal seams are seal welded. The usual seal welding 
has been made in the vertical seams of the outside firebox. 

The American arch is carried on five 4-in. arch tubes 
Coal is fired by a Standard HT stoker with the engine on 
the tender. The grates are Firebar. The feedwater equip- 
ment consists of the Worthington No. 7SA feedwate 
heater and a Nathan No. 4000 injector on the right side 
A Barco low-water alarm is applied. 

One of the bottlenecks in the maintenance of uninter- 
rupted road service of steam locomotives in modern, fast 
long-distance train movement is limited ash-pan capacity 
The ash pan on the S-la locomotive has a volume of 86 cu 
ft. with four hoppers. That on the L-4a was limited to 5 
cu. ft. The ash-pan volume, in cubic feet per square foot 
of grate area, is .86 on the S-la, .66 on the L-4a and 76 
on the J-3a locomotives. The body of the pan is of welded 
construction and the hoppers are cast steel. 

The front ends are the railroad's Selkirk type similar 
to those on the Class L-4 locomotives. 


Running Gear 


The foundation of the locomotive is a cast-steel engine 
bed which includes the locomotive cylinders with integra 


The injector, No. 8-A air-brake 
distributing valve, and blow-off 
cock with cylindrical muffler 
(the end appears behind the 
injector suction hose) below the 
right side of the cab 


Turret 


ML „ОО. 


Furnace side sheets . 
Furnace crown sheet ............ 
Combustion chamber ... 

Front tube sheet ....... 


Water space, front, in. ... 
Water space, back, in. ... 
Water Space, sides, in. aes 
Combustion chamber length, in. ; 
Arch tubes, number and diameter, in. 
Flues, number and diameter, in. ...... 
Flues, thickness, in, egg g = 
, number an iameter, in. 
Tubes, thickness, in. .. 
gth over tube sheets, ft.-in. d e ari А Se 19—0 
Net gas area through tubes and flues, sq. ft. $ 
Supetheater, type 
ue 


E 
Soft coal 
100 


water heater, type . Worthington 
Heating surfaces, sq. ft.: 

Firebox and comb. chambe 460 

Arch tubes ........... bier VA tas 57 
Firebox, total . ne 517 

Tubes and flues . 4,115 

Vaporative, total 4,832 
Mperheater .......... 1,977 


ube-flue heating surface pre cent comb. heating surface 62.26 
Superheat surface per cent comb. heating surface. 29.91 
irebox heating surface + grate area ........ 5.17 
Tube-flue heating surface -+ grate area ........ 41.15 
Super] eat surface + grate area ............ 19.77 
ombined heating surface —- grate area 66.09 
as area, tubes-flues + grate area ........ 0.1057 
Vaporative heating surface -- grate area 46.32 
Tactive force + grate area ............. 623 
Tactive force + @vap. heating surface ....... 13.46 
Tactive force + comb. heating surface Он, 9.43 
Tactive force x dia. drivers + comb. heating surface 707.5 
==. 


. . . . А 
wi These dimensions apply to the locomotive as delivered by the builder 
ith 75-in. driving wheels. When these wheels are replaced with the 
ads set, the working boiler pressure will be increased to 290 Ib. per sq. in. 
rated tractive force will be 62,400 Ib. 


back cylinder heads, the air-pump brackets, and the main 

reservoirs. The boiler is supported by sliding shoes at 

at за course and at the front and rear ends of the 
OX. 

The driving wheels are mounted on hollow-bored axles 
and the roller-bearing assemblies are of the Timken split- 
Ousing type with two-roll bearings. Alco lateral motion 
“vices are applied on the front and intermediate pairs 
0 driving wheels. They permit a controlled lateral of 


Ж in. and 54, in. per side, respectively. 


> 31g" --—-—-139X---------- IMg------ ----I00W----»«—---94- – – BESET 
te ү «Safety Valve ji „ I5" Diam. Boiler © | 
| 19 Manhole ee | i 


with 75 Drivers 


SW 


HU 19 Drivers 


Top of Rail 


Cross-sections of the boiler 


The engine truck has a roller centering device for the 
bolster and a combination coil and elliptic spring suspen- 
sion. The truck wheels are 36 in. in diameter and the 
inside journals are fitted with Timken roller bearings. 
The front wheels of the four-wheel trailing truck are 
36 in. and the rear 44 in. in diameter. These axles are 
fitted with outside Timken roller-bearing boxes. 

The locomotive is driven by a complete set of Timken 
roller-bearing rods. These include bearings on the cross- 
head wrist pin and the four crank pins. The roller bear- 
ings are mounted on the crank pins and the rods with 
spun-brass liners are slipped over the outside bearing 
races. A single rod on each side leads from the main 
to the front driving wheels; in order, outside of this on 
the main pin, are a main-to-intermediate side rod, the 
main rod back end, and another main-to-intermediate side 
rod. Between the ends of the two main-to-intermediate 
rods on the intermediate pin is the front end of the back 
side rod. 

The one-piece pistons are of electric cast steel designed 
for the railroad's lip-type packing rings. The hollow 
piston rod is of Timken alloy steel with the Timken type 
of crosshead connection. The crosshead shoe is of alumi- 
num. The guides are not attached to the rear cylinder 
heads. 

In counterbalancing the locomotive only the main driv- 
ing wheels are cross-balanced. The total revolving 
weights on each side of the locomotive amount to 3,064 
lb. and the reciprocating weights to 1,547 1b., of which 


25 per cent is balanced. This requires an average over- 


balance per wheel of about 97 Ib. and leaves a recipro- 
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Cross-sections and elevation of the New 


cating unbalance per ton of total engine weight of 4.94 Ib. by the Franklin Precision reverse gear which is attached 
The reciprocating parts and crank pins, with the excep- to a bracket on the engine bed and not to the boiler. The 

tion of the front, are chrome-nickel-molybdenum steel.  Hunt-Spiller lightweight valves are fitted with bron 

The main and side rods are manganese-vanadium, and the Duplex lip valve rings. á 

locomotive axles carbon-vanadium steel. The crank pins The larger boiler diameter permitted better superheattt 

in the front drivers are of carbon steel. . proportions. Particular attention was given throughout 
Loop type hangers are used in the driving and trailer the steam passages from the boiler to the exhaust to bring 

spring rigging of this locomotive. Coil springs are in- the pressure drop to the minimum. f 

serted in the hangers at the engine-bed connections in The minimum area through the superheater tubes 5 

from of the No. 1 driving wheels and at the connection 86.6 sq. in. This compares with 70.5 sq. in. on the 

to the trailer frame back of the rear trailing-truck axle. class. In the table is shown a comparison of the cross- 


Steam Distribution System sectional areas of the chain of steam passages. 


The 14-in. distribution valves are driven by the Baker ` Lubrication 
valve gear, with needle bearings. This gear provides a One Nathan DV-8 42-pint lubricator is applied оп the 
maximum travel of 8% in. The valve motion is controlled right side of the locomotive. From this lubricator 4f 
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York Central Class S-la locomotive 


two feeds to the steam pipes, two feeds to the cylinders, 
one feed, with a four-way disttibutor, to the guides, and 
one feed to the stoker engine. 
The chassis lubrication is by Alemite and Rex oil 
fittings. Alemite soft-grease fittings are used on the valve 
gear, including the Valve Pilot fittings, on the radial 
buffer, on the valve-stem crossheads, on the water-scoop 
piston rod, and on the lateral-motion-device spring seats. 
Alemite fitttings using valve oil are applied on the driving- 
box pedestal faces. Rex oil fittings are installed for 
engine-truck-box, trailer-truck-box, and tender-truck-box 
pedestals, and on the crank pins and roller-bearing wrist 
pins. The power reverse-gear cylinder is lubricated by 
a Norgren No. 401-4 lubricator with Alemite soft-grease 
fittings on the reverse-shaft bearings and the reach-rod 
connection. 
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Alemite hard grease fittings are applied on the back 
ends of the eccentric rods. 

Engine oil is used to lubricate the firebox expansion- 
shoe castings, engine-truck and tender-truck center plates, 
and miscellaneous points. 

Spring-rigging pin and loop connections are lubricated 
with Alemite soft-grease fittings. 


Cab and Cab Fittings 


The cab is built of aluminum plates throughout and is 
entirely supported on the boiler by cantilever beams. 
Aluminum is also used for such parts as running boards, 
front platform and air-pump shield, the smoke-lifting 
shields at the sides of the front end, casings, gauge boards, 
etc. 

Two saturated-steam turrets are mounted on the boiler 
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- VV OHPIUNVUUVA {ФУ BEIT LUI GIC чл» 15 PIAL HR UR dl 
J3  L3—L4 Sla line between the two main reservoirs. Removable portion: 


Internal are of ary pipes et tenen 56.7 69.0 dod of the front deck permit access to the air-filters. The air 
r 0 -p1 OIL Saa gas alas ale eee eee . . А " . А * 
Minimum эта through ouperhomer tibe ics AL 70.5 86.6 compressors are built with integral lubricators. 
Ir pasi шеше valves, wide open ........... des 726 d All wheels on the locomotive and tender are braked 
nte: area of one steam pipe .............. .2 B Я . г . ] : 
Port area one valve bushing at 50 per cent cutoff 30.1 292 3055 Te спеше рек аке аге ekai bya аре бш, 
Mi area of e, one end of cylinder 1 river br: w 1 r each side. 
Sage nly eit aem 0 esce E E 42.9 51.8 gag. CHEER Drakes, Uy ENO.CYBBHOTS, ONE ORE SIUE 
Port area of one valve bushing .... 76.3 79.6 90.4 
Exhaust port area of one valve bushing at end The Tender 
of piston stroke ............... Bee b Y 70.0 69.3 70.9 
Available exhaust area around valve bus ing, icti Ne 
i Dae аа нй Ана i € А Бр When the characteristics of {һе 5-1 class locomotive 
Exhaust area at end of valve bushing ........ 76.0 73.1 750 were first receiving consideration in 1942 by the equip- 
Exhaust ares one ide of exbaust stand. ....... 320 320 620 ment engineering department of the railroad authority 
ea exhaust nozzle ................... T è $ 5 
Area one cylinder .............- ÎÎ 3976 s309 — 4909 was secured to build five tenders of the bed type carried 


just ahead of the cab, one on the right and the other on 
the left side. The right-hand turret provides connections 
for the cab radiator, the smoke consumer, the coal pusher, 
the headlight generator, and the injector. From the left 
turret steam is taken for the steam-heat reducing valve, 
the stoker, the feedwater pump, and the coal sprinkler. 
Superheated steam is furnished for the blower and the 
locomotive whistle. The whistle is mounted beside the 
stack on the smokebox. 

The headlight generator is placed back of the rear 
driver on the right side of the locomotive. The exhaust 
is piped to the ash pan. 

The locomotives are equipped with a Vapor 2l5-in. 
steam-heat reducing valve. The sand-box arrangement is 
unusual. On top of the boiler is an aluminum sand box 
of limited capacity from which two rectangular tubes 
extend down the sides of the boiler under the jacket to 
right and left steel boxes located under the running 
boards. The New York Air Brake sand traps at the lower 
ends of these sand boxes distribute sand in front of the 
front and main drivers. 

The air brakes are the New York Schedule SET with 


relay valve. The two 87-in. cross-compound air com- The backhead of the boiler in the erecting shop 
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mounted in 1 pedestals on the tender-bed casting. The 
objective of this design was to provide approximately the 
same coal and water capacity as that of the large tenders 
of the conventional type carried on two six-wheel trucks 
which were received with the Class L-3 and L-4 4-8-2 
type locomotives, but to have a wheel base about 6 ft. 
shorter. This would permit the 4-8-4 type locomotive, 
with its longer engine wheel base, to be handled on the 
100-ft. turntables generally available on the main line 
»etween New York and Chicago. 


These tenders have a coal capacity of 46 tons and carry 
18000 gal. of water. Incorporated in them, as the result 
X comprehensive studies and road tests, is the venting 
stem for scooping water without reducing speed similar 
o that built into the large tenders behind the L-4 class 
ocomotives.* 

The tanks of these tenders are of conventional riveted 
‘onstruction. The ratio of loaded to light weight is some- 


* The high-speed water scoop and the system of venting in these tenders 
vere described in the October, 1944, Railway Mechanical Engineer. 
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with two six-wheel trucks. ~ 
The tender wheels are all 41 in. in diameter. 
journal bearings are installed throughout. 


Timken 


Further Developments 


For the purpose of investigating the effect of driving- 
wheel diameter on locomotive performance locomotive 
No. 6000 was delivered to the railroad with driving wheels 
75 in. in diameter, but a set of 79-in. drivers was provided 
for later use. The original intention had been to conduct 
performance and capacity tests of the locomotive while 
equipped with the 75-in. driving wheels, then to replace 
these with the 79-in. drivers, increasing the boiler pressure 
to maintain the same tractive force, and then to place the 
locomotive in regular service. These plans were changed, 
however, and the locomotive was placed in road service 
with the 75-in. drivers. After making several trips be- 
tween Harmon and Chicago, it was placed in Harmon- 
Cleveland service for several weeks. Then the 79-in. 
wheels were installed early in July and the locomotive was 


Table IV—Axles, Bearings, Wheels and Tires 


Axles Wheels or Tires Wheel Centers 
ی م‎ АЫ ج‎ Е = A ——— e А = 
у Journal Type and Diameter, Diameter, 
Location Material Manufacturer Bearings size, in. material Manufacturer in. Type Manufacturer in. 
'ront truck Carbon-vanadium Shop made Timken 8% Rolled steel Carnegie-IIlinois P uae 7 00 WIE 
rivers, main. Carbon-vanadium Shop made Timken 13 ........ American Loco. Co., Railway 
У Steel Spring Div. 75 Boxpok G.S.C 68 
rivers, other. Carb«n-vanadium Shop made Tinken 124. 5: American Loco, Co., Railway 
Steel Spring Div. 75 Boxpok G.S.C 68 
‘railer, front, Carbon-vanadium Shop made Timken 6% Rolled steel Carnegie-Illinois 36 “ур zs 
[railer, rear.. Carb-on-vanadium Shop made Timken 7% Rolled steel — Carnegie-Illinois 44 
fender ...... Plairi carbon steel Shop made Timken 6% Rolled steel — Carnegie-Illinois Al. aei» дыш 


Pipes of rectangular section lead from the top sand box to lower sand storage boxes under the running board 


Railway 


Mech 
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Partial List of Materials and Equipment on the New York Central Class S-la 4-8-4 Type Locomotiv 


Engine bed; engine and trailer trucks; 
bumper; pilot 


Lateral motion device on front and 
intermediate drivers « ; 
Radial buffer; power reverse gear .. 


Driving boxes; crank pins (main, in- 
termediate and rear); roller bear- 
ings on main and side rods and 
axles; crossheads; crosshead shoes 


Springs, driving 
Bearings and brass castings ........ 
Air brakes and air signal .......... 
Бл ж о ЖАЛЛА КАК КУТ ОКУ, 
Automatic train control 
Piston rod, hollow 


rod and valve-stem 


Piston packing; 
packing 


Piston valve; gun-iron castings; cyl- 
inder and valve bushings ........ 
Cylinder cocks; ashpan flusher cock; 
right blower valve; blow-off cocks; 
gauge-glass guards 
Valve gear .... 
Left blower valve 


Lubricator, mechanical ......... ves 


Lubrication—grease, fittings ...... 
Power reverse-gear lubricator 
Brick arch 


Lagging . 


Smokebox hinges 
Staybolts, flexible 
Steam-heat reducing valve 


Superheater; pyrometer 
Throttle lever and gE valve ... 
Washout plugs 
Injector; iler checks 


-Vapor Car Heating Co., 


Eddy- 


General Steel Castings Corp., 
stone, Pa. 


American Locomotive Co., New York 
Franklin Railway Supply Co., Inc., 
New York 


The Timken Roller Bearing Co., Can- 
ton Ohio 

Railwa 
can 


Steel Spring Div., Ameri- 
omotive Co., New York 


Magnus Metal Div., National Lead 
Co., New York 

New York Air Brake Co., Water- 
town, N. 

American Brake Shoe Company, New 

General Railway Signal Co., Ro- 
chester, N. Y 


The Timken Roller Bearing Co., Can- 
ton, Ohio 


U. S. Metallic Packing Co., Phila- 
delphia, Pa. 
Hunt-Spiller Manufacturing Corp.. 


Boston, ass. 


The Okadee Co., Chicago 
The Pilliod Company, New York 


The Lunkenheimer Co., Cincinnati, 
Ohio 
Nathan Manufacturing Co., New 
York 


Alemite Div., Stewart-Warner Corp., 
Chicago 

C. A. Norgren Co., 

American Arch Čo., I 

Johns: Manville Sales” 
Y 


ог 
The Okadee Co., Chicago | 
Flannery Bolt Co., Bridgeville, Pa. 
Inc., Chi- 
cago 


The Superheater Co., New York 

American Throttle Co., New York 
Mich. 

Co. New 


Denver Colo. 
New York 
к orp., New 


Huron Mfg. Co., Detroit, 
Nathan Manufacturing 
York 


Feedwater heater 
Feedwater-heater pump control valve 


Piping ži 
Steam-pipe casing 
Steam pipe to headlight generator. 


BI w-off mufflers 
Stoker à 
Stoker by- -pass control valve 


Fire door 
Coal sprinkler; steam ала. air gauges; 
safety valves 


Low-water alarm 
Grates 


Running boards ` 


Cab windows 

Headlight ; conduit and wiring fit- 
tings; turbo generator К 

Water columns; whistle 

Whistle blower 

Bell ringer ... 

Sánders «i... acer Ua 

Speed and cut-off indicator and re- 
c rder 2 

Marker lamps AE qs) ГҮҮ, 

Steam- heat connections; pressure re- 
ducing valves 

Flexible connections between engine 
and tender : POP 

Tender: 

Brake beams; clasp brake; slack 

ЕТ ОТЕРИ re cate O 


Driver “brake: oaa weg rS 
Coal pusher OT 
Pilot and tender couplers . 
Draft gear 
Strainer . 
Tank valve . 
Paint 


Worthington Pump and Machinen 


Corp., Harrison, N. 

The Lunkenheimer Co., ` Cinemas 
Ohio 

А. М. Byers Co., Pittsburgh, Pa 


American Locomotive Co., New Yor 
Samle Co.,-Inc., Long Island City 


National Aluminate Corp., Chicago 
Standard Stoker Co., Ine., New Y r| 
Tes "Dien EEE Co., Cincinnati 


РА С Fire Door Co., Toledo, Ohi 


Manning, Maxwell & Moore, Inc, 
Locomotive Equipment Dir 
Bridge rt, Conn. 

Barco Manufacturing Co., Chicago 

Waugh amaras Co., New York 

Aluminum Co. of America, Pits 


burgh, Pa. 

О. M. Edwards, Inc, Syracuse 
N. Y. 

The Pyle-National Co., Chicago 

Nathan Manufacturing Со, Nev 
York 

Viloco Railway Equipment Co., C: 
cago 

Railway Service & Supply C 
Indianapolis, Ind. 

New York Air Brake Co, War 
town, N. Y. 


Valve Pilot Corp., New York 
Lovell-Dressel Co., Arlington, N. | 


Vapor Car Heating Co., Inc., Chicas 


Barco Manufacturing Co., Chicago 


American Steel Foundries, Chica 
American Brake Div., Westinghosx 
Air Brake Co., Swissvale, Pa. 
Standard Stoker Co., Inc., New Yor 
National Malleable and Steel Cas 
ings Co., Cleveland, Ohio 
Waugh Equipment Co., New York 

The Okadee n icago 

Crane Co., Chicago 
. I. du Pont de Nemours & б 
Inc., Wilmington, Del. 


assigned to one side of the Commodore Vanderbilt be- 
tween Harmon and Chicago. Here it is running at the 
rate of about 27,000 miles a month and up to the middle 
of August had accumulated a total of about 60,000 miles. 
The Commodore Vanderbilt is a heavy train with a num- 
ber of stops and is considered a hard run. So far the loco- 
motive is said to have made easy work of it. 


About October 1, 1945, locomotive No. 6000 will be 
withdrawn from service for complete boiler performance 
and capacity tests at Selkirk which will be followed early 
in 1946 by road tests to determine maximum capacity 
and efficiency of the locomotive. 


Before locomotive No. 6000 was completed an order 
had already been placed for 25 additional S-1 locomotives. 
These locomotives, Class S-1b, are now being delivered. 
Because of the inability to test the $-1а locomotive before 
the others were ordered, the length of the combustion 
chamber in the boilers of the latter have been reduced 
from 92% in. to 8174 in. and the tubes and flues corre- 
spondingly lengthened. These locomotives have 79-in. 
driving wheels and the cylinder diameter has been in- 
creased from 25 to 25:16 in. to accommodate a working 


pressure of 275 Ib. 


A further change in the S-1b locomotive is the trailer 
which has two pairs of 41-in. wheels. This change from 
36-in. front and 44-in. rear wheels has permitted a fur- 
ther increase in ash-pan volume to 98 cu. ft. and has 
permitted the design of a pan with better slopes. 


A twenty-seventh locomotive will be built to the same 
proportions as the 25 S-1b class. It will differ from them 
in that the Franklin poppet-valve system of steam dis- 
tribution will be installed. This locomotive will be de- 
signated as Class S-2a and is to be subjected to compre- 
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hensive acceleration, pe and performance tests for 


direct comparison with the S 


S-1 class, which has large 


piston valves and Baker valve gear. 


Rail Mechanical Engineer 
ailway Mechan BER, 


Southern’s First 


Diesel Instruction Car 


Æ DIESEL-LOCOMOTIVE instruction car equipped for 
training employees in the operation and maintenance 
of Diesel-electric locomotives has been placed in service 
on the Western -Lines of the Southern. At least two 
other cars not identical in arrangement with this one 
are expected to be added, so that there will be one for each 
of the major operating territories on the railroad. 

The supervisory forces in the mechanical department, 
including Diesel foremen, general foremen, road fore- 
men, assistant master mechanics and master mechanics, 
have all been sent to La Grange, Illinois, for instruction 
at the school operated there by the Electro-Motive Di- 
vision of General Motors. The school cars are intended 
primarily, therefore, to be used in training operating 
personnel in locomotive handling and shop personnel in 
trouble-shooting and repair and maintenance procedures. 

This car was converted and equipped at the Chat- 
tanooga shops with all of the major shop points on the 
Western lines contributing to its completion by the pre- 
paration of one or more of the assembly installations 
required. The general project was under the super- 
vision of M. D. Stewart, superintendent of motive power 
for Western lines, and the work was done under the 
immediate supervision of G. E. Snyder, general Diesel 
supervisor; M. B. Barnett, chief electrician; G. W. 
Gardner, air-brake instructor, and E. B. Shehee, general 
Diesel instructor, all of the: Western lines. Mr. Shebee 
acts as instructor on the car. 

Although charts, models and sectional parts will be 
used for class training where their need is indicated, 
the car has been so equipped that instruction is carried 
out so far as possible with actual operating parts or 
operating models tied in with the operation of these parts. 
An example of this is in the use of scale model trucks 
under a model of an A unit of ап Electro-Motive 
5,400-hp. freight locomotive which have motor-driven 
wheels which respond to the manipulation of the throttle 
at the engineer’s control stand. This model unit is made 
to scale of 545 in. per ft. and the body section is mounted 
on an air-operated piston so that it can be raised clear 


Railway Mechanical Engineer 
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This car, to be followed 
by others, is employed in 
training operating and. 
shop personnel on West- 
ern Lines in locomotive 
running repair technique 


SSS 


The Icesmotive controls 
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to permit observation of the individually motor-driven 
trucks. 

Men being trained in the operation of a Diesel lo- 
comotive can move from the instruction car into the 
operator’s seat on a Diesel and be completely at home 
because, in every respect except a clear view ahead 
down a track, the training set-up in the car duplicates 
actual conditions. The trainee, seated in the operator’s 
chair, has before him all of the engineer’s controls; a 


Generator end of Diesel engine—The cut-away section of the engine 
shows some of the gears 
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The Vapor steam-heating plant 


complete control stand with the locomotive throttle, 
transition lever and reverse lever; the control push- 
button box with an attendant’s call, a master control. 
the generator field button, a fuel-pump button, defroster- 
blower button, and buttons for the number lights, gauge 
lights and classification lights. All of them are operative 
and control their respective parts just as they do опа 
locomotive. 
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Electrical equipment is complete and operates from cab controls— 
Trouble shooting is easily taught 


The instrument panels are complete and register prop- 
erly; the transition indicator is a complete and operating 
unit; the pneumatic control switch, to cut off fuel sup- 
ply and reduce the speed of engines when a train control, 
overspeed trip or deadman application occurs, is con- 
nected to the operating engine section through the control 
panel and functions when the operating air-brake equip- 
ment is thrown into emergency. The manual reset 
button, usually referred to as a PC switch, is located 
in the same relative position in the car as in an actual 
locomotive cab. A complete cab installation of No. 8 ET 
brake controls is another part of the cab equipment 
Which is correctly positioned with relation to the en- 
gineer’s seat and this too is fully operative. 

With these full sets of controls it is possible to dupli- 
cate any normal and many unusual and unexpected 
operating difficulties and to familiarize engineers with 
the functions of their controls and the limitations of their 
uses. Where road failures occur they will be reenacted 
In the instruction car for the benefit of the crew involved 
and all other operators. It is believed that this use of 
the car alone will aid greatly in reducing the possibility 
of road failures due to incomplete or improper under- 


Standing of the best operating practices under varying 
conditions, 


Controls Operate Actual Parts 


A four-cylinder section of an Electro-Motive 1,350-hp. 
engine has been installed in the car to demonstrate the 
action of the various engine parts. The right-hand side, 
showing two cylinders, is complete except that the top 
o the engine is cut away to show the operating appear- 
ance of the cylinder heads. On this same side the top 
of the housing has been cut away to show the action of 
the scavenger blower. On the left-hand side cutaways 


Raj lway M 
OCTOBER, “Tani! Engineer 


have been made to show the operation of the air separa- 
tor, the gear train and the crankshaft. One cylinder 
head has been sectioned to show the operation of the 
valves. On the other cylinder on this side, the side wall 
and liner have been cut away to show piston action, the 
delivery of lubricating oil and the injection of the fuel 
oil through the injector nozzle. All of the cutaway 
sections are covered with sheets of clear plastic to prevent 
the possibility of accidents occurring by men getting 
parts of their bodies or clothing in contact with moving 
parts of the engine. 


Plastic tubing is used for the water, lubricating-oil and 
fuel-oil lines so that their flow through the engine can be 
followed. An ingenious method of carrying trapped air 
bubbles in these various lines enables the flow to be fol- 
lowed readily. In addition, coloring matter has been 
added in all three systems which serves to identify the 
liquids flowing through the various pipe lines. All three 
liquids are recirculated by means of motor-driven pumps. 


This engine section, which is complete with all gearing 
on both the front and rear ends, is operated from the 
engineman’s control stand and permits explaining to op- 
erating personnel exactly what occurs within the engine 
in its working cycle. In addition it provides a means of 
familiarizing shop personnel with the various engine 
parts and their functions. 


Electrical Equipment 


The engine control and instrument panel, complete high 
and low voltage cabinets, and the distribution panel used 
on the 5,400-hp. freight Diesels are installed in the instruc- 
tion car as nearly as possible as they appear in the engine 
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Charts are used to illustrate class lectures which are followed by actual 
demonstrations of operating matters discussed 


Front end of four-cylinder engine section—Parts are exposed for study 
by the use of clear plastic cover plates—Lubricating oil, water and fuel 
oil flow through lines made of clear plastic tubing 


room on a locomotive. Space limitations make it im* 
possible for them to be positioned exactly as they are with 
relation to the engine in a unit but as installed they oper- 
ate in response to the regular engine controls. АП 
switches, alarm lights, fuses and other parts of the elec- 


* 


Sovfoto 


trical system are connected and function to protect the 
equipment in the instruction car as they do оп a loc- 
motive. 

Other equipment in use on locomotives which is dupli- 
cated in the instruction car include a complete automatic 
train-control installation for 32-volt operation run írom 
a motor-generator off the 64-volt current supplied by the 
Diesel locomotive batteries. These batteries are kept 
by a gas-engine-driven generator which has been installed 
in the closed-off vestibule section at one end of the car. 
There is also a complete fuel-pump assembly with the fuel 
filter and an emergency fuel trip. Although the fuel trip 
actually is located beneath the cab on a locomotive it has 
been located in the car for instruction purposes. 

The other major item of equipment which has been 
included in the operating exhibits in the car is a steam 
generator. Fuel and water tanks have been installed witli 
this, which permit it to be operated during class sessions 

Models of gear trains and of a cylinder showing thi 
operation of the fuel injector nozzle and valves are thi 
most commonly used for instruction purposes. Thes 
with diagrammatic charts are used during the lectu 
delivered to class groups. However, with the size of 
groups limited to about twelve men, formal Î i 
held to a minimum; actual demonstrations in w 
class members participate actively are to be relied u 
the best means of teaching men. "The car is 
with this idea in view and every effort has been 
provide a class room for training from which mente 
go to actual work and feel familiar with TE 

M. 


roundings. 


„ n . H . r1 H n * . otive Plant 
Th t combined internal combustien and steam passenger locomotive in Soviet Russia—Built by the Voroshilovgrad Locomotive P! 
The oe ee combi of the locomotive are said to bring the speed up to 40 km. (24.8 miles) per hour before the internal-combustion engine 15 pl 


in gear—With bcth engines working together the speed of the loomotive is said to reach 120 km. (74.5 miles) рег hour—Maizel, a ` 


Soviet ct 


" ^ < ilder's 
gineer, is credited with the first suggestion of this combination of Diesel and steam power, the design of which was developed by the bui 


engineers under the guidance of Pavel Soroka 
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?haraeteristies of 


Car Journal Oil 


Recent discussions and investigations by the A. A. R. 
-ubrication Committee in regard to hot boxes will no 
loubt help to minimize these failures, provided everyone 
les his part (1) by using a high-grade scientifically- 
ompounded oil; (2) proper and suitable waste, having 
he least short ends; (3) the correct amount of oil 
nd proper facilities for. saturating and preparing the 
vaste; (4) by properly packing boxes; (5) by inspection 
t periodic intervals, and (6) by using mechanically cor- 
ect bearings (brasses and journals). 

If these six functions are performed by men especially 
raned for the work, the number of hot boxes will be 


< 


Machine used in lubrication tests at the Sinclair Refining Company 
plant, East Chicago, Ind. 


reatly reduced. Where the oil is scientifically refined 
irom the best cuts in the crude and properly compounded 
or high film-strength, low pour point, high flash and fire 
ests, high viscosity index and high capillary action, there 
vill be little trouble as far as the oil is concerned and such 
in oil will give satisfactory and reliable performance dur- 
ng all seasons of the year. 

Extensive research tests were made a few years ago on 
uch an oil, using a specially designed testing machine at 
he Sinclair Refining Company's plant, East Chicago, Ind. 
This machine included an 8-in. railroad journal shaft and 
і standard journal box. The oil cellar designed to fit the 
ournal box required from 10 to 10% lb. of prepared 
vacking, i.e., 2% Ib. of dry waste and 714 lb. of oil, this 
racking being prepared and used as in standard railroad 
ractice. The speed of the machine could be. varied 
Ір to 90 m.p.h. The load was applied by means of 
ams and springs using a Riehle machine. Тһе co- 
fficient of friction was obtained by calculating the pres- 
iure on a small platform scale. The coefficient of friction 
vas comparative only because the two supporting main 
ixle bearings (one on each end of the shaft) were not of 
he anti-friction or roller-bearing type and consequently 
ire a trifle higher than if the anti-friction bearings were 


* Consulting lubricating engineer, Chicago. 
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By A. E. Hickel* 


Both laboratory and service 
tests indicate that summer and 
winter black oils do not produce 
results possible with one all- 
season high-film-strength oil 


used. The temperature of the bearing (brass) was taken 
by means of a thermometer, which was within % in. of 
the journal's center bearing, and a recording instrument 
thermocouple was set just below the thermometer well in 
the brass and within Y$ in. of the journal itself. 

The wattmeter readings were calculated for actual 
horsepower input. A blower was used to simulate road 
draft under locomotives or cars while in motion. Chart 1 
shows the results plotted from tests made with two dif- 
ferent all-season car oils. Run 39 with car oil No. 44 and 
Run 40 with car oil No. 45, were both made on standard 
A. A. R. babbitt. The average speed was held at 42% 


E Speed-425 miles on hour 

ge Bearing pressure-500 lb. per sq. in. 
5 Coefficient of friction-0.003 

Р Frictional horsepower -1.0 
[5 


5.4 5 6 7 8 9 10 M 
Running Time (Hours) 


2 15 14 15 


Fig. 1—Comparative test results with two all-season car oils on an 
A.A.R. babbitt-lined brass 


m.p.h. constantly for 15 hr. without a stop. The bearing 
pressure was 500 Ib. per sq. in. At the end of the run the 
machine was shut down overnight (8 hr.) and this same 
test was again duplicated the second day for 15 hr. at the 
same speed and pressure. 

The highest bearing temperature of oil No. 44, as 
plotted in Fig. 1, was 140.8 deg. F., and the bearing tem- 
perature rise was 70 deg. F. The highest bearing tem- 
perature of oil No. 45 was 136.1 deg. F. and the bearing 
temperature rise was 69.1 deg. F. The average coeffi- 
cient of friction for both days on both oils was .003 and 
the average frictional horsepower was 10. 

Field tests in actual service, made with an all-season 
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4 
higit film: strength oil on a northern railroad at 50 deg. F. 
below zero, were very satisfactory. At no time was waste 
packing pulled out and the lubrication at this subzero 
temperature was good. According to this test, no cut-back 
oil seems necessary if the right oil is used originally. Tests 


7.0 


6.0 


£n 
o 


Amperes (Mougey Machine) 


0 4 8 12 16 20 24 
Load (1000 Lb Per Sq. Inch) 


Fig. 2—Film-strength tests up to 25,000 Ib. per sq. in. with two 
all-season car 


made in hot climates showed remarkable results with such 
an extreme-pressure all-season car oil. 

The oil most suitable for the average waste now in use 
by the railroads is a low-viscosity oil, having a low pour 
point, high film strength and a high vis index. The mini- 
mum viscosity should not be lower than 45 sec. at 210 
deg. F. and, on a high film-strength oil, not less than 38 
sec. at 210 deg. F. The oiliness or adhesion test rating 
should not be lower than 10 per cent at a temperature of 
220 deg. F., although a high-film-strength (extreme-pres- 
sure) oil will show a rating of about 36 to 40 per cent 
adhesion at this temperature. 

The film-strength test, as shown in Fig. 2, made on the 
Moughey machine on two extreme-pressure car oils was 
25,000 Ib. per sq. in. for each oil, as against an ordinary 
oil of 7,000 to 8,000 Ib. per sq. in. The load-carrying per- 
formance of a high-vis-index oil is much greater at 250- 
260 deg. F. than an oil having a low-vis index, which in- 
dicates greater oiliness and adhesion, as well as less 
change in viscosity at these high temperatures, but there 
also must be a low rate of change in the adhesive property 
(affinity to metals) with temperature. 

A suitable car oil must have high capillary action as 
shown in Fig. 3. This test was made by using a glass 
cylinder graduated in cubic centimeters and a J4-in. diam- 
eter glass tube of the same length, also marked off into 
cubic centimeters and attached to the cylinder with a rub- 
ber band. 

The glass cylinder is filled with 30 cu. cm. of oil at 
room temperature and a four-strand worsted wool yarn 
about 5 in. long is inserted and immersed completely in 
the oil. When well soaked, the wool yarn is partially 
raised out of the oil and drained somewhat, an inch of 
one end being inserted in the top of the glass tube and 
four inches remaining in the cylinder. Feeding of the 
oil, due to capillary action, takes place at once and read- 
ings are taken every 15 min. during the first hour and 
every hour thereafter for 6 hr. The cubic centimeters of 
oil lifted оуег are plotted, as in Fig. 3; however, it is 
best to let the test continue overnight, so as to observe the 
total possible amount of oil lifted over in 24 hr. at the 
same room temperature. The total lift in inches in 24 hr. 
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was measured and plotted and amounted to 13$ in. for 
oil No. 1, 1% in. for oil No. 2, and 15$ in. for the 
No. 7 oil. 5 | 

The oil having the highest capillary test would feed the 
best in actual service, provided all other factors, such as 


‘high film strength, oiliness, etc., are tested before hand 


and the oil meets the standard specifications otherwise. 

The capillary test disproves the contention of some, 
that a thin oil will stay in the bottom of the box, or 
claims of others that it will work out too much in the 
back of the box. During the laboratory machine tests, it 
was observed that a bead of oil formed on the on-side of 
the brass which extended clear across the length of the 
brass. This excess oil, carried there by the high capillary 
action of the oil, assured a complete oil film on the journal 
bearing at all times and was held there by the rotation of 
the axle, and no loss of oil was noticeable. 

By using a low-viscosity oil, as described, no doubt 
there would be a trifle larger consumption, although such 
was not the case in the laboratory tests. Granting that the 
oil consumption is somewhat more during the summer 
months, it still would be cheaper than hot boxes, delays 
and expensive repairs. 

Most black oils are not suitable for all-year service, 
especially during the cold weather, as the oil congeak, 
gets sticky and has a tendency to pick up loose and small 
ends of the packing material, which accumulate at the 
edge of the brass and work underneath, causing wast 

tabs. 
Ё The used waste must be cleaned and free from short 
pieces before it can be used again. Reclaimed oil mast 
be watched and tested before it is again used. The boxes 
should not be packed so tight that glazing takes plac. 


C.C.of Oil Carried Over 
w > 


(s4noy) +531 jo чоц олп 


Fig. 3—Cubic centimeters of oil carried over by capillarity in test ^ 
three all-season oils 


This glazing may occur even with a light ог low-viscost 
oil. The heavier black oils, of course, cause glazing m 
more easily. 

An oil with high capillary action will feed to the top of 
the waste in any climate and sufficiently wet the Jou 
bearing for proper lubrication. Railroads will have hot 
box trouble as long as all roads do not use approximately 
the same oil specifications and better yet, use the same 
oil. If some use a cheap black oil and others a high-grade 
oil, the oil will eventually be mixed, as cars are Serv! f 
all over the country, with the attendant probability 0 
lubrieation failures. 
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Velding On 


Mexican Railways 


“ew realize the size of the vast, mountainous territory 
туей by the National Railways of Mexico. Considering 
ne line alone, from the Guatamala border to the United 
tates border at El Paso, Tex., the distance is 2,580 rail- 
vad miles and, with its many branches linking the east 
nd west coasts, it is indeed an immense system. Most of 


STEEL 


Cxyacetylene bronze welding was used to join a rolled steel 
replacement section in the cast-iron cylinder 


the railroad runs through mountainous territory and is 
consequently difficult for railroad operation, requiring 
constant maintenance of both rolling stock and track. 

In the reclamation of material and reconstruction of 
locomotives and cars by the use of autogenous welding, it 
was necessary to perform work that would not be per- 
mitted under the regulations of the railroads in the United 
States. Without government regulations controlling the 
quality of material used and the limits of application, it 
was possible to extend the work in Mexico into fields pro- 
hibited in the United States. A sudden increase in freight 
to be moved created an emergency which had to be met 
with emergency measures. 

It would be difficult to name any part of a locomotive 
or car, no matter how important, that has not been re- 
claimed by welding during this time, and with surprisingly 
good results. The railroads were not in a position to say 
that it could not be done. Locomotives and cars had to be 
moved to carry strategic materials essential in the manu- 
facture of war materials to their destination. 

_ There was no choice to be made in selecting the mate- 
nal for any particular job. It was necessary to use what- 
ever the war effort could release to this country, and 
there were long delays due to priorities and material short- 
ages in obtaining all materials. Old and obsolete welding 


ci’ “iting technician, United States Railway Mission in Mexico, Mexico 
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Material shortages overcome by 
the extensive use of welding re- 
pair and reclamation—Lack of 
any limiting regulations allowed 
wide range of applications — 
Mexicans are skillful operators 
and the results have been good 


and cutting equipment was renovated and returned to 
service and, in some cases, was redesigned to fit the sup- 
plies that were available. 

One of the largest shops on the system, employing 35 
cutting torch operators, was using five different makes of 
cutting torches, manufactured in as many different coun- 
tries. Cutting nozzles and repair parts were almost im- 
possible to get. To prevent a complete standstill, the noz- 
zle that was the easiest to obtain was chosen as standard 
and new torch heads were made to suit the nozzle. Some 
of the equipment manufacturers would be surprised to see 
Swiss, Swedish or German made equipment sprouting 
torch heads of a United States design. This and many 
other ingenious practices were used to continue mainte- 
nance of motive power and equipment. 

Before the war a large percentage of the electrodes 
used for arc welding was purchased in the United States, 
as the manufacture of this material in Mexico was inade- 


Fabricated section made from boiler plate being fitted to replace 
missing part of cast-iron cylinder barrel 
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A broken cast-iron locomotive cylinder being prepared for welding with 
the steel ring for the front face shown in position 


quate and in its infancy. However, when the increased 
demand for the proper material put them entirely on their 
own resources, the quality of this material improved rap- 
idly. Specifications were set up by the National Railways 
of Mexico for welding material, forcing the local manu- 
facturers to improve their products. At present, welding 
electrodes can be purchased in Mexico that meet all of 
of the specifications of the American Welding Society 
and the Association of American Railroads. This was 
not only a great help to the war effort, but has also put 
Mexico on an even footing with similar industries in 
other countries. 

The Mexican mechanic is very skillful, and the person- 
nel in general is congenial and always eager to improve 
its knowledge and grasp new and improved practices. 
Difficult welding operations are performed frequently, 
and, in some cases, under unfavorable conditions. 

The illustrations give an idea as to what has been ac- 
complished here when new material could not be secured. 
They show a broken locomotive cylinder that was re- 
claimed and has since been in service for over two years. 
The large section of cylinder shown missing, could not be 
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found and a new cylinder was not available. Restoring 
this locomotive to service meant additional power to move 
rolling stock when locomotives were scarce. 


The cylinder was made of cast iron and, as the missing 


piece could not be replaced, a fabricated steel section was 
substituted for the cast iron. The front face of the cylin- 
der was formed from a piece of mild steel which is shown 
held in place by the cylinder head. The missing part of 
the barrel was formed from boiler plate and welded to 
the front face by the arc-welding process. The entire new 
steel section was then joined to the cast-iron cylinder, 
using the oxyacetylene bronze welding process. When the 
entire operation was completed, the cylinder contained 
four different kinds of metal: cast iron, steel, electric arc 
weld metal and bronze deposit. Although the cylinder was 
not removed from the locomotive, it was confined in a 
specially prepared furnace and carefully preheated before 
welding and stress relieved after welding. 


These new sections of steel were so skillfully made and 


set in place by a Mexican mechanic, that less than И ( in. 


of 


metal was removed when the cylinder was rebored. The 


locomotive was out of service only six days, whereas, had 
a new cylinder been applied, the time out of service would 
have amounted to at least twenty days, including the ma- 
chining and delay in transportation. The work was done 


in 


May, 1943, and, as the locomotive has now been in 


service over two years, the savings in cost of a new cylin- 
der can also be considered. 


is 


Similar welding operations are performed daily and it 
safe to say that close to one hundred locomotive cylin- 


ders alone have been reclaimed in the various shops spread 
over the Republic of Mexico. These, together with the 
many locomotive and car parts that have been reclaimed 
and restored to service, have been largely responsible for 
keeping the railroad operating during these years © 
metal shortage. 


In the maintenance of way department, miles of track 


have been reconditioned by building up battered joints by 
the oxyacetylene welding process. Deep-well.pump shafts 


of 


500 ft. in depth have also been reclaimed in this depart- 


ment by welding. Some of these practices are not recom 
mended but necessity called for special effort and the 
emergency has been met successfully by the Mexican 
National Lines. 


It would be well to mention that most of the members 


of the United States Railway Mission, that have been m 
Mexico, will carry back to the States with them, many 
new and improved practices in railroad maintenance that 
will assist in improving conditions at home. 


* 


This double-cupola observation car was used on the Canadian Pacific about 35 years ago 
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EDITORIALS 


Small Shops— 
And New Tools 


Recently, on a visit to a small railroad shop located 
on a road with about 75 locomotives, a discussion took 
place among some supervisors as to the justification 
for investment in new, and to them somewhat expensive, 
machine tools. This shop has about $300,000 worth 
of machinery, at book value, in the machine shop and 
has a machine shop labor bill of around $80,000 a 
year on the basis of single-shift full-time operation. 

One supervisor took the position, in discussing a 
new machine recently installed at a cost of $20,000, 
that is was necessary to save. from two to three thou- 
sand dollars a year in order to justify the purchase 
of the machine and that this same amount of money 
would hire another man which in his estimation was 
worth more to the shop than a machine that might be 
used only four to six hours a day. 

Here, without going too deeply analytical, is a prac- 
tical question—the question of the value of a man or a 
machine. 

This new machine is of a type that is suited to the 
production of more than 200 different locomotive and 
car parts and yet, after being in service for 30 days 
it was producing only about two dozen of the poten- 
tial 200 because the new machine produced these two 
dozen different parts much faster and with infinitely 
greater accuracy than any of the old machines in the 
shop could have done, and was kept busy full time 
on work transferred from other machines in the shop. 
Here are two reasons why the savings effected by a 
new machine can be said to be more valuable than the 
same amount of money spent for additional labor. 
The extra man, working on an old machine would not 
make the same parts as fast and could not make them 
as accurately. 

The new machine, as the months of its service go 
on and the operator and foremen get more familiar 
with it, will produce more and more of the potential 
200 different parts until, at some future date, the shop 
accountant will find that the economies have not only 
paid for the new machine but that the transfer of work 
from the old machines have made it possible to retire 
several obsolete machines. Had the money been spent 
for labor it would merely have been expended and, 
at the end of the same number of years, the old ma- 
chines upon which the labor was used would be that 
much older, that much more inaccurate and, in the 
end, the new machine would have to be installed. 

Postponing the purchase of new equipment which 
has greater potentialities, of whatever nature, than old 
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machines now in their shop is merely a sure way of 
throwing away money in the perpetuation of obsolete 
machines which, with any kind or amount of labor, 
can never do the work that modern equipment can do. 


Depression Thinking 


During the lean years for the railroads before the 
war it was not uncommon to find that the size of 
mechanical-department forces, or at least the money 
made available to pay for labor on mechanical work, 
followed a curve which was roughly comparable to 
the carloading figures. This was not true on all roads 
but on quite a number it was a fact that mechanical- 
department heads could almost gauge the amount of 
money which would be set up in their monthly budgets 
but a survey of carloading figures for the several 
weeks preceding budget meetings. However necessary 
this may have been it certainly did not encourage pro- 
gramming of work in the most efficient manner— 
if carloadings went up unexpectedly there was a wind- 
fall for the mechanical department and work—any work 
—was scheduled in order to spend the unlooked-for 
riches; if, on the other hand, carloadings dropped be- 
low what had been anticipated even the minimum 
scheduling which was attempted was seriously inter- 
fered with. Work stood incompleted in the shops 
until another favorable turn in the carloadings per- 
mitted it to be resumed. Schedules were nothing 
more than guesses of what work might be accomplished 
subject to revisions which were almost certain to occur. 

Whether this idea that dollars, almost literally, had 
to be collected in freight revenues before they could 
be spent on maintenance or repair work was justified 
by circumstances is questionable. Certainly it was not 
economical, no matter how adequately it served to keep 
monthly accounting figures in relative balance. The 
inability to schedule work with any certainty that it 
could be completed according to schedule was a waste- 
ful handicap to mechanical-department officers. Prop- 
erly scheduled repair work permits every workman 
sufficient uninterrupted time at each job for it to be 
completed in the most efficient manner. A locomotive 
on a backshop pit that looks like an ant hill because 
of the number of men clambering over it and working 
around it to get it finished before a reduced budget 
goes into effect is not being repaired at minimum labor 
costs. 

Great strides have been made in organizing various 
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shop operations through machine relocations, improved 
material handling and work-flow studies. Where these 
changes have been made their value in increased out- 
put and reduced unit costs have proved them to be 
worthwhile. The value of such work, however, is 
related closely to having a total shop load which per- 
mits maximum ‘efficiency in utilizing facilities avail- 
able. This calls for planning and planning is not pos- 
sible on a hand-to-mouth basis. Monthly budgeting 
may still be necessary, but it should be monthly budget- 
ing on an overall program which permits at least a 
minimum of scheduled repair work to be planned for 
and carried through to completion. 

With the war strain removed there will be an in- 
creasing tendency to return to doing things as they 
were done in the years before the war. Immediately 
after V-J day caused a reduction in total carloadings, 
it is understood that as in the past, orders went out on 
a number of railroads to reduce mechanical-department 
forces. It seems that wide-awake mechanical officers 
should fight this trend, if it is a trend, back to depres- 
sion thinking. Carloadings and the labor force are 
not directly, related, work requirements and needed 
labor for its accomplishment are closely related. 
Efficiency in shop operation, minimum unit repair costs 
and maximum mechanical performance of cars and lo- 
comotives will be vital factors in the coming battle 
for transportation revenues. Maintaining them will 
require intelligent planning and, perhaps, a fight for 
the right to achieve them. 


Good Lubrication 
Vitally Important 


No, truer statement was ever made than that the in- 
dustrial development of any nation is limited by the 
amount and quality of lubricants it can obtain to keep 
machinery moving. In fact, one of the most potent 
reasons for the defeat of Germany in the war just 
ended was undoubtedly the effective action of the 
allied nations in disrupting not only the supply of 


gasoline but lubricants essential to Germany’s massive 


war machine. е7 

Railroads also cannot run without proper lubricants 
and lubrication and, particularly at the present time 
when the load on motive power and car equipment 
is still being sustained at near maximum levels, equip- 
ment failures on the road can be minimized only by 
constant intensive efforts to improve lubrication con- 
ditions. Consider the variety of lubricants required 
on a steam locomotive alone which include steam valve 
and cylinder oils, driving journal compounds, crank- 
pin lubricants, pressure gun lubricants for valve-mo- 
tion parts, roller-bearing greases and oils, air-pump 
lubricants, car and engine oils, hub-plate and shoe- 
and-wedge lubricants, flange oils, headlight generator 
lubricants, feedwater-pump oils, etc. А tremendous 
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amount of research in the aggregate, on the part oi 
both oil companies and the railroads, has entered into 
the development of satisfactory lubricants for this wide 
variety of uses. 

Locomotive valve and cylinder oils have been de- 
veloped to stand progressively higher steam tem- 
peratures and piston speeds and railway experience 
and good judgment of the highest order are required 
in specifying the kind and quantity of valve oil neces- 
sary for best results in the various classes of loco- 
motive service. Similar effective consideration must 
be given to the question of driving-journal compound: 
which normally have to lubricate satisfactorily at tem- 
peratures from zero or lower to 250 deg. F., or even 
higher when crown brass pinching, tight wedges, im- 
proper weight distribution or other mechanical cause 
tend to result in hot boxes. Crank pin greases, pres 
sure-gun lubricantion and roller bearing lubricants also 
require specialized attention and the best co-operative 
effort of experts in both the oil and railroad field: 
if lubrication failures are to be avoided in locomotive 
and car equipment. 

As one typical detail, take the question of brake 
cylinder lubrication, in which the lubricant is required 
to prevent wear of metal parts, preserve packing cups 
for a substantial period of time and seal the cylinders 
against air leakage in brake application. This lubr- 


` cant must be of such a character that it will not be 


washed away by moisture condensed when the com- 
pressed air cools. Moreover, the improved lubricant 
now recommended for use in brake cylinders is not 
only water-insoluble and designed to promote increased 
packing-cup life but, owing to elimination of a slight 
amount of water formerly used as a bond, has a higher 
melting point and increased stability of the greas 
under relatively high temperatures, such as often 
developed in locomotive brake cylinders due to their 
location. The amount of research which oil companies 
and air-brake manufacturers have put into developing 
satisfactory air-brake lubricants, alone, is very large 
and railroads will “miss a bet" if they fail to take full 
advantage of the research and experience of these joint 
industries. 

These facts and numerous others bearing on rail 
way lubrication problems were presented in a com- 
prehensive discussion of the subject by A. D. Pender- 
gast of the Texas Oil Company at the April meeting 
of the Northwest Locomotive Association. Railway 
equipment, including all types of locomotives, freight 
cars and passenger cars, is now being used with an 
intensity which has placed exacting requirements on 
both railway man-power and equipment. Less time 
out for repairs, quicker dispatchments and shorter turn- 
around times are required. This means that repa" 
work and servicing must be minimized which can be 
assured only by effective lubrication, the specification 
of lubricants especially prepared for railway service 
and the use of proper methods, tools and equipment 
in the application of these lubricants. 
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Steam-Locomotive 
Evolution Continues 


The past 20 years have been a period of intensive de- 
velopment of the steam locomotive on the New York 
Central. The tangible steps began with the 4-6-4 type 
locomotive design, known as Class J-1, which cul- 
minated in the design of the Class J-3, first built in 
1938. Then came a period of improvement in the 


4-8-2 type, long the principal type of New York Cen- ° 


tral freight locomotives. The L-4 class, which to date 
is the last word in this phase of the development, is an 
effective passenger locomotive as well as a freight loco- 
motive. On another page in this issue another step in 
this development is described. This is the Class S-la 
locomotive, a 4-8-4 type. 

Something of the objectives and accomplishments of 
these two decades of development on this railroad are 
indicated by the comparison of the J-3, the L-4 and the 
S-la classes, each of which represents the present status 
of its type. The Class J-3 locomotive develops a maxi- 
mum indicated horsepower of just under 4,800; the 
Class L-4, 5,470. The S-la, pending tests, is expected 
to deliver a maximum of 6,000 i.hp. This represents 
a horsepower output per driving axle of 1,500. This is 
not much different from the 1,576 hp. per axle of the 
J-3 class, but is a much more intensive output than 
the L-4 class at 1,368 hp. per driving axle. 

The Class S-1a estimated boiler performance exceeds 
that of both the other two locomotives. These each 
have approximately the same ratio of firebox heating 
surface to total evaporative heating surface (0.086 for 
the J-3 class and 0.080 for the L-4 class). The total 
evaporation of the Class J-3 was 96,000 Ib. and the 
Class L-4 103,000 Ib. Thus each developed a fraction 
over 22 lb. of evaporation per square foot of evaporative 
heating surface. The new boiler is expected to evapo- 
rate up to 125,000 Ib. and if it does, it will be at the 
rate of 27 lb. per square foot of evaporative heating 
surface. This expectation is, no doubt, based largely 
on the change in ratio of firebox heating surface to total 
evaporative heating surface, which has been increased 
to 0.112. 

There is little variation in weight efficiency among 
the three types. The pounds of engine weight per in- 
dicated horsepower are, respectively, 76.2 for the Class 
J-3, 72.5 for the Class L-4, and 78.5 for the Class S-la. 
In the matter of counterbalance, however, none of the 
three locomotiwes are alike. While the reciprocating 
parts of the L-4 and the S-la are approximately the 
same, the overbalance on the S-1a locomotive has been 
brought down to 387 1b.—97 Ib. per wheel. For the 
L-4 and J-3 locomotives, respectively, the overbalance 
is 543 Ib. and 493 1b., which is equivalent to about 136 
lb. and 164 Ib. per driving wheel, respectively. The 
weight of the unbalanced reciprocating parts per ton of 
locomotive is 3.34 for the J-3 locomotive and about 
5 lb. for each of the two eight-coupled locomotives. The 
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counterbalancing of all of these locomotives is well 
within the limits for satisfactory performance suggested 
by the report of the A. A. R. Counterbalance Test for 
Locomotives for High-Speed Service. 


Traction Gear Maintenance 


Two reasons for Diesel traction motor failures were 
offered in the September issue of Railway Mechanical 
Engineer in an editorial entitled “Temperature or 
Vibration?” ‘It is the contention of some operators 
that unequal heating of coils and core causes coils to 
move longitudinally in the slots causing the breakage 
of end turns and the appearance of a ring of powdered 
mica around the armature near the ends of the coil 
slots on the pinion end. 

A second explanation for this condition, is that it is 
caused by high frequency vibration. It is said that 
gear and pinion teeth slide as they come into mesh, 
rock or roll as they pass center position and slide 
again as they part company, leaving a high spot at 
the center of the tooth contour. This condition, it is 
contended sets up vibration of twice the tooth fre- 
quency ‘which is detrimental to electrical insulation. 

The experience of at least one road denies this 
theory. ‘It has been found that pinion and gear teeth 
wear most at the center, half way between the tip and 
the root, and that when this wear exceeds 25 or 30 
thousandths of an inch the tips of following pinion 
and gear teeth will strike upon coming into mesh 
causing ‘excessive vibration or broken teeth. One 
method used to avoid this circumstance, is to regrind 
the contour of the pinion and gear teeth before the 
wear reaches a dangerous amount. The grinding re- 
stores the original curvature of the tooth surface and 
also removes the shoulder which is formed near the 
root of the tooth as the tooth wears. Two railroads 
are now doing contour grinding. 

Others contend that gears and pinions should be 
matched, that a gear and pinion should be kept together 
throughout their life. This they say will avoid trouble. 
This the gear grinders say is obviously bad practice 
since bearings and bearing fits wear, and when they 
are restored, any “matched” pinions and gears will 
no longer match and gear teeth will strike shoulders 
worn in pinion teeth. 

Still others say it is the pinions which suffer ,the 
most wear and if they are changed out often enough 
there will be no gear-pinion problem. It is their 
contention that the price of replacement is less than 
the cost of restoration. 

Whatever the solution may be, it is a problem which 
calls for the meeting of minds and a comparison of 
experiences since broken pinions or gears means lo- 
comotive failures and expensive maintenance operations. 
The subject seems to suggest itself as something for 
the consideration of a railroad association committee. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Streamline 
Railroad Shop Layout 


By Н. Н. Jones 


Part of the postwar program of planning for the rail- 
roads, with the keen competition they will face from 
the air, the highways and the waterways, should be 
“streamlining their shop layouts" and doing all they can 
to secure increased production with minimum costs. 
High wage scales are here to stay, and the only way the 
railroads can stay out of the red in the postwar days is 
to install the very best and the most efficient equipment 
and facilities that are available. In addition to the pur- 
chase and installation of the best equipment obtainable, 
they should also pay more attention to the proper loca- 
tion and installation of such equipment. 

The photograph shows just how streamlining railroad 
shop layouts can be done, and with very little cost. The 
illustration shows two typical railroad shop groups or 
departments, namely: the crosshead group and the piston 
group. The proper machines and other equipment were 
selected and arranged in the proper locations to give 
improved production. The same procedure can be fol- 
lowed in all the other departments, and much back- 
tracking can be eliminated, as well as the unnecessary 
handling of materials. Work flows in the direction the 
arrows point. 

Another feature of this type of layout is the material 
zones indicated by the wording "put material here." 
With this arrangement, it is not necessary to pile work 
around the machines. This is also a safety feature and 
helps to keep the shop clean and orderly. Two walk- 
ways and drive-ways with connecting passages are pro- 
vided. The space around all machines is clear of mate- 
rial and racks for storing the material have been pro- 
vided. 

In making layouts of this kind, the location of the 
machines can be changed until the desired layout has 
been secured and then the entire layout can be photo- 
graphed and as many copies made as needed, the scale 
used is 14 inch to one foot. The templates are made of 


‘receive much more attention than it has in the past. 


soft pine or other material 14 inch thick. These layo 
can be used to stress the importance of the selection 
the right kind of machine tools for doing the work i| 
each of the departments. The proper location of machi 
tools in any shop is of the utmost importance and shoul 


Removing Draft Gears 
And Couplers on a Pit Traek 


A device used for removing couplers and draít gears 
from Diesel-electric locomotives undergoing repairs at 
the Wayne Junction electric shop of the Reading has re- 
duced the length of time required for the operation ani 
eliminated the need for using overhead crane facilities it 
the shop. The saving in crane time was especially impor 
tant in this busy shop where the railroad's multiple-unit 
suburban equipment is also maintained and repaired. 
The device consists of a yoke built to house an air 
motor-operated standard jack on a bed plate in the yoke. 
A plate to support a coupler or draít gear is fastened to 
the end of the ram of the jack. Guide rods on the corners 
of the plate run up or down in pipe sections which are 
welded to the side members of the supporting yoke. Pin: 
dropped in holes drilled through the table plate prever: 
side movement of a coupler or draft gear on the plate. 
The supporting yoke is mounted on two axles wit: 
wheels attached and is moved on the regular track rails. 
Motor-driven,  vertical-spindle, cup-type grinding 
wheels, mounted on planer tool heads, have been used 
for this purpose, but a more powerful grinder appli- 
cation with horizontal spindle, as shown in one of the 
illustrations, has been developed and successfully used at 
the Decatur shops of the Wabash. This grinding attach- 
ment is applied to one of the tool heads of an 84-in. Nile: 
planer. The 20-in. by 2%-in. face grinding wheel i: 
mounted on a 3-in. horizontal spindle 32 in. long, sup- 
ported in roller bearings with the housing bolted to a ver- 
tical plate, 1 in. thick by 15 in. wide by 34 in. high, which 


WELK WAY K DKW RW RY 


SSTON- ОРТ MENT 


R БД Ё 
à 4 [24 
4 
ш " 


A layout board used in deciding upon the most efficient work-flow arrangement of shop departments 
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„eft: Machinist John Woffenden and Blacksmith John Aicher with the draft gear removing device which they developed for the Reading— 
Center: The device ready to be moved under a locomotive—Right: The device with the ram extended showing the table guide rods 


Jack positioned underneath a Diesel-electric switching locomotive 
for the removal of the coupler and draft gear assembly 


carries a 10-hp. induction motor at the top and is itself 
bolted to the cross-rail head by means of two 1%-in. studs 
and a bolt through the swivel on the clapper box. 


The motor and spindle center lines are spaced 18 in. 
apart and power is supplied from the motor to the grind- 
ing wheel spindle by multiple V-belt drive. Slack in the 
belt drive is taken up by adjusting the motor position by 
means of slotted holes in the supporting plate. The motor 
speed is 1,200 r.p.m. and the use of a 5-in. upper pulley 
and a 7-in. lower pulley gives a grinding wheel speed of 
approximately 860 r.p.m. 

This grinding attachment is powerful, smooth and ac- 
curate in truing the worn pedestal ways of roller-bearing 
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locomotive boxes and, of course, can also be used for 
many other grinding operations. Dependent upon the 
amount of box wear, a pair of roller bearing boxes can 
have the pedestal ways trued with this grinding attach- 
ment in about 8 hr. When not in use, a bracket on top of 
the grinder permits lifting it with the shop crane and at- 
taching it to a bracket bolted to the side of the planer 
frame where it is stored in an upright position, out of 
the way and not subject to damage. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


This department is for the help of those who 
sire assistance on locomotive boiler problems. 
oes ree bear the name and address of the 
nonymous communications will not be 

adhi The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Matching Rivet Holes 


Q.—How are the spaces between the rivet rows determined 
when laying out the welt strips for a longitudinal seam, so that 
they will match up with the rivet holes in the shell course?—R. K. 


A.—The general practice is to lay out a full-size cross 
section of the seam and scale the spaces between the rivet 
holes on the neutral diameter of the inside and outside 
welt strip. These dimensions can also be derived by the 
use of the proportional method as follows: 


R:A=R’:X 
then 
R'xA 
== 255 
OR 
where 


R = neutral radius of shell. 

R’ = neutral radius of welt strip. 
— space between longitudinal rivet rows (shell). 
— space between longitudinal rivet rows (welt). 


Oil in Boiler Water 


Q.—What effects does lubricating oil found in exhaust steam 
that is returned to the boiler, as condensate from the feedwater 
heater, have on the boiler ?—F. M. Р. 


A.—Lubricating oil in the exhaust steam, when con- 
densed and returned to the boiler, will coat the heating 
surface of the boiler with an insulating film which re- 
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tards heat transfer. This oil acts also as a coagulent which 
unites the finely divided solid material in the boiler water 
and creates a plastic film that adheres to the heating sur- 
faces. The insulating effect of oil and oily deposits may 
cause overheating and subsequent failure of tubes and 
firebox side sheets. The presence of oil in the boiler is 
always a source of possible injury to the boiler, as well as 
the cause of a loss of boiler efficiency and capacity. 

A locomotive equipped with feedwater heaters using 
exhaust steam from the cylinders as a course of heat 
should be equipped with condensate oil separators, that 
will remove the oil from the condensate before it is per- 
mitted to be returned to the boiler. 


Overcoming Warping 
In Flame Cutting of Plate 

Q.—When fabricating feedwater pump brackets out of 34-in. 
steel plate, using a flame cutting machine to cut the plates, we are 
experiencing trouble with the plate warping and buckling. How 
can this warping be overcome or prevented ?—M. I. К. 


A.—The plate should be held rigidly in line by clamp- 
ing it to a bedplate or other rigid member that will resist 
expansion and contraction movements of the material. If 
the plate or part cannot be held rigidly during the cutting 
operation, the effect of expansion and contraction can be 
nullified almost completely by making two or more cuts 
simultaneously or in rapid succession about the neutral 
axis of the member. This tends to equalize the forces set 
up and to neutralize their effect. 

Plate under 3 in. or over 34 in. in thickness are seldom 
warped or buckled perceptibly by flame cutting unless 
they are long and narrow. For splitting long narrow 
plates or pieces the method of skip-cutting is occasionally 
employed. In this application the cut is made to skip at 
intervals depending largely on the character of the work, 
which leaves a series of uncut sections along the line of 
the cut edge which are about 1 in. long. These uncut sec- 
tions hold the material in line until it is cooled. They are 
cut through then to separate the parts. Quenching the cut 
progressively also has been used effectively on long nar- 
row sections. The same effect can be gained by making 
several simultaneous cuts with two or more «torches or 
blowpipes, which are moved together along parallel lines. 


Where unusual accuracy is demanded in the dimensions 
of flame cut parts, correction factors must be applied in 
making the cutting layout, particularly if the plate or part 
is preheated. | 


Welding Cracks 
At Staybolt Holes 


Q.—What is the best procedure for welding a cracked fireboy 
side sheet? The crack is on both sides of the staybolt hole, wi 
one of the cracks extending to the adjacent staybolt. S 
the entire area be cut out and a patch welded in place or is i 
satisfactory to vee out and weld the cracks without a patch} 
—M. I. K. 

A.—When a crack in the firebox side sheet extend 
from staybolt hole to staybolt hole, it is satisfactory 
to weld it if the crack is in a straight line. In no cs 
should any crack so welded extend through more than 
two staybolt holes. If the crack extends through mort 
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Welding cracks in firebox sheets 


than two holes or if there are other cracks adjacent to it 
a patch should be used. 

The general practice in repairing a crack in the firebox 
sheet is to cut out the crack with an acetylene torch 
as illustrated in (5) of the drawing, making the smallest 
cut possible. Next the edges of the crack are upset 
as shown in view (c) driving the plates in from the 
fireside of the sheets and forming a V-shaped opening 
as shown in (d). The entire opening, including the 
staybolt holes is then welded as shown in (e), and re 
drilled and tapped for staybolts. 


A movable working platform 
which has shelves for parts and 
tools needed in the repair of 
Diesel-electric locomotives.—lt 
is in use at the Willard, Ohio, 
shop of the Baltimore & Ohio 
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Overeoming Hot 
Engine-Truck Boxes 


Some roads are still confronted with the problem of 
eliminating hot engine-truck boxes on locomotive equip- 
ped with wedge-type radial buffers. The problem was 


When the bushing is set and secured, the center pin used 
to square the bushing is removed and the checking arm is 
radiated from a hole 174 in. ahead of the center. This pro- 
vides a perfect setting of the chafing iron to be made in 
the final installation. With this arrangement the wedge 
must have a device for positive setting to prevent it 
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Radial-buffer checking device 


solved on one road because of frequent derailments. 
Trouble was experienced with locomotives being derailed 
after negotiating а 17*deg. curve entering a station. While 
negotiating this curve the radial buffer would move in ex- 
cess of its normal travel and, sometimes, would stick. The 
locomotive would then move onto tangent track in a 
cocked position and derail at the first frog. 

This condition was so aggravating that the chafing 
iron on the locomotive was turned at a radius 1: in. 
less than the radius at which it was set. With this ar- 
rangement the adjusting wedge was set on straight level 
track to insure it against being too tight. Then, when the 
locomotive negotiated a curve the chafing iron would re- 
lieve itself and no further trouble was experienced with 
derailments. 

Before the use of this arrangement, hot engine trucks 
were almost an every day experience. After this change 
was made in the machining and setting of the chafing 
iron, hot engine trucks stopped almost entirely. During 
the year 1944 an average of only one hot engine truck 
bearing was experienced for every six million locomotive 

` miles run. 

The drawing shows a checking device used for setting 
of the chafing irons. A bushing which holds the checking 
arm is inserted in the drawbar-pin hole. Two holes 1% in. 
apart are provided to set the bushing square in the hole. 
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crawling on curves. This can be accomplished by the use 
of an ordinary driving-box wedge bolt. 


Squaring Driving- 
Wheel Centers 


The importance of squaring driving-wheel centers and 
mounting tires so that they will be properly centered, 
spaced and run true is of course generally recognized and 
the gage shown in the illustration is an important aid in 
achieving these objectives at the Silvis, Ill., locomotive 
shop of the Chicago, Rock Island & Pacific. 

In the drawing is a gage and method of squaring wheel 
centers to permit the proper application of driving tires 
so that flange wear will not develop. The gage consists 
of two strips of 3$-in. by 134-in. steel, having a riveted 
bracket and 14-in. cap screw near опе end of each and 
joined a little off center by a double-flanged slide fitting 
which permits adjusting the strips and bracket spacing 
any amount up to 3 in. by means of a slot and cap screw. 

A straight-edge is laid against the hub of each wheel 
center, the gage being placed between the wheel centers 
as illustrated. Line A is scribed from one straight-edge 
and Line B from the other, center line C being then es- 
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tablished on the gage midway between these two lines. It 
is obvious that, since the outer edges of the wheel centers 


ing or removing chucks on a lathe spindle. As shown the 
rest sits upon the carriage ways on the lathe and supports 
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at D and E serve to position the driving wheel tires and 
flanges, the wheel centers must be machined, or turned 
to make distances AD and BE equal. Moreover, they 
must be such that, when tires are applied up to the lip 
on each, the spacing back to back will be 53% in. 


The practice in boring tires on the Rock Island is to 
leave a lip on the tire so as to permit it to face against the 
outside of the wheel-center rim, as stated. Subtracting 
the desired back-to-back spacing of the tires from the dis- 
tance DE will give twice the depth which the tires must 
be bored from the outside face to the lip. 


Steady Rest 
For Lathe Chueks 


The toolroom foreman at the Princeton, Ind., shops of the 
Southern has developed the steady rest shown for apply- 


The steady rest can be adjusted to accommodate various sizes of chucks 
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A gauge and method of 
ing driving-wheel centers 
spacing tires 


Straight Edge 


the chuck while it is run onto or off the spindle, Itiss 
made that either large or small standard chucks fit 
the same rest depending upon whether it is in the raise 


* 


LI 


کچھ وور 
v‏ 


p ? 


A lathe chuck in position on the steady rest which moves on 
carriageways of the lathe 


or collapsed position. The supporting on 
the rest revolve so that a chuck can be cooled to of 
removed from the spindle by hand with a minimum 
effort. 


With the 
Car Foremen and Inspectors 


Vheel Car and 
Vheel Dollies 


‘he idea of the wheel car, shown in the illustration 
nd originally suggested by the Chicago, Milwaukee, 
t. Paul & Pacific has been adopted by the Northern 
сібе and used with good results, 25 of these cars 
eing now in service and 10 more now under construc- 
ion. Among other advantages, the following have been 
sted, as compared with handling wheels by the former 
ractice on flat cars. 

Full Utilization of Weight Capacity of Car: By reason 
f double-tier loading, 38 or 39 pairs of wheels can be 
xded on a 36-ft. car, whereas but from 19 to 20 pairs 
зау be single-tier loaded on a 40-ft. flat car. One special 
ar thus does the work of two ordinary flat cars. 

Labor Saving: The provision of wells or slots in chan- 
iels permanently secured to the car deck, into which the 
ower tier of wheels is placed, and the interlocking 
nethod of loading upper tier of wheels eliminates costly 
locking required when loading wheels on ordinary flat 


rs. 

Safety: The manner of loading on this special car 
liminates danger of the load becoming disarranged and 

ssibly dislodged due to failure of blocking to hold on 
rdinary flat cars under switching shock. 

Reduced Damage to Axles: The liability of axles 

coming damaged by reason of disarrangement of the 
load is eliminated. 
| Reduced Car Maintenance Cost: Decks on ordinary 
flat cars are severely damaged and require frequent re- 
placement when cars are used for handling mounted 
wheels. 

In view of these evident advantages, plans were de- 
veloped on the Northern Pacific and, in the early part of 
1942, ten cars were constructed for trial use between 
the South Tacoma wheel shop and repair tracks at Pasco 
and Parkwater, Wash., and Missoula, Mont. 


4-87 4 l-77} — te" 


Cars were constructed from the underframes and 
trucks salvaged from condemned 36-ft. 40-ton box cars, 
utilizing second-hand beams and channels for slotted 
wheel-carrying members and their supports. 

The use of these 10 cars proved that anticipated advan- 
tages were realized and in 1943 an additional 15 cars 
were constructed for use in handling mounted car wheels 
between three additional wheel shops and 10 additional 
repair track points. The Northern Pacific is now con- 
structing 10 additional cars for handling mounted freight 
car wheels between wheel shops and four additional 
repair track points, also five similar cars with wheel slots 
arranged for handling 36-in. steel passenger-car wheels 
between the South Tacoma wheel shop and the Seattle 
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How the wheel dolly is built at Como shops 
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Grease Retaining Washers 


coach yards, also at the St. Paul shops and coach yards. 


It is expected that, by the end of this year, a total of 


40 of these special wheel cars will be in seryice hauling 
mounted car wheels between four wheel shops and 19 
repair points and coach yards on the Northern Pacific. 


Wheels are loaded on and unloaded from cars at wheel 


shops by means of locomotive type cranes which are also 


used for loading and unloading other types of materials 
used in railroad shops. At repair points, wheels 
loaded and unloaded by means of jib cranes, fitted wit 
1%-{оп air-motor-operated hoists. 

Double-track wheel storage facilities are provided g 
repair points, where wheel carriage dollies or tra 
tables are used for transferring wheels in the storage arat ^ 
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Wheel car which is being used 
on the Northern Pacific 
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Typical wheel storage tracks af 
Northern Pacific shops 
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Another type of Northern Pacific wheel dolly which can be used without a transfer pit 
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Small wheel transfer tables of the design shown in one 
„i the illustrations are in use at Livingston and Como 
shops. No cars are moved over wheel storage tracks 
o no bridge across the break in the rails is needed. _ 

Referring to the drawing, it will be noted that this 
vheel dolly consists of a 6-in. H-beam, 8 ft. long, mount- 
d on flanged wheels which roll on two 56-lb. rails in 
| 24-in. by 16-in. pit crossing the wheel storage tracks 
it right angles. The H-beam carries two short sections 
of rail which bridge the gap over the pit and two slight 
lepressions ground in the short rail sections serve to 
keep a pair of wheels in place after being rolled onto 
the dolly. A substantial vertical post and cross handle 
on the dolly enable it to be easily pushed in line with any 
pair of tracks in the wheel storage area. 

Another type of wheel dolly, which is successfully 
used on the Northern Pacific for transferring wheels at 
storage tracks and has the advantage of not requiring a 
cross pit in which to operate, is shown in the second 
drawing. This consists of a double inverted rail con- 
struction, quite sharply turned upward at the ends and 
bent to enclose bearings for four carrier wheels which 
move on two cross tracks extending at rail level over 
the storage tracks. } 

Reference to the drawing will show the construction 
of this dolly. The double-wheel centers are spaced 7 ft. 
apart and the depressed inverted rails move between the 
cross rails at a level only slightly above them. A pair 
of wheels, easily rolled onto this dolly, is automatically 
centered and may then be moved to any pair of tracks 
in the storage area. No handle is provided on this dolly, 
which is readily moved by pushing on the wheels. 


Freon Compressor 
Repair Stand 


In the maintenance of passenger-car equipment, overhaul- 
ing and testing Freon compressors is an important detail 
and this work is greatly facilitated at the Burnside, Chi- 
cago, shops of the Illinois Central by a special stand 
on which the compressor is placed and handled through- 
out the entire operation. Prior to development of this 
stand, the Freon compressors had tó be moved by an 
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Freon compressor stand developed at the Burnside shops of the 
Illinois Central 
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overhead crane to the shop bench, which meant waiting 
until one was available. Aíter placing the compressor in 
position for overhauling it had to be changed in position 
frequently, involving considerable manua] labor and en- 
tailing some danger of pinched fingers if not more serious 
hand injuries. 

Under the new arrangement, the compressor, which 
weighs approximately 450 1b., is handled by a boom crane 
and hoist and placed on the stand where it is conveniently 
and safely overhauled by means of a revolving device. A 
circular plate with a shaft extending out about 6 in. is 
fastened to each side of the compressor, and one plate has 
a series of holes drilled around its circumference to pro- 
vide a locking arrangement to hold the compressor in any 
position desired. This facilitates easy working on any 
part of the compressor simply by revolving it in the stand. 
Two arms extending from the stand, which consists essen- 
tially of small steel channel sections joined by welding, 
support the air motor used in running and testing the 
compressor oil seals. 

When repairs are completed, the air motor is placed on 
the arms and connected to the compressor, and after the 
motor is started, no further attention is required. For- 
merly constant attention was essential while the compres- 
sor was being tested. By eliminating the hazardous and 
inconvenient method of handling these compressors under 
the old method, repairs and tests can be made faster and 
with greater safety. 


Air Brake 
Questions and Answers 


HSC Equipment on Passenger Cars and Diesel 
A and B Locomotive Units Brake Application : 


307—0Q.—H' ow does the speed governor function when 
train speed reduces below 40 m.p.h.? A.—As train 
speed reduces below 40 m.p.h. the speed governor de- 
energizes the M magnet, which causes the release of 
pressure from diaphragm chamber N through choke 140 
and the inshot portion exhaust, and thus establishes the 
60 per cent ratio on diaphragm 64. 

308—Q.—How does the speed governor function when 
train speed reduces below 20 m.p.h.? A.—As speed 
reduces below 20 m.p.h. the speed governor energizes 
the L magnet, which causes the release of pressure from 
diaphragm chamber K through choke 142 and the inshot 
valve exhaust. 

309—Q.—What controls the rate of reduction in 
braking pressure as the train speed decreases? A—The 
chokes 138, 140, and 142 control the rate of exhaust 
from diaphragm cavities P, N and K to produce a 
gradual reduction in braking pressures as train speed 
decreases. 

310—Q.—Referring to the quick service valve (Fig. 
28), what takes care of brake fluctuation sufficiently to 
reduce the brake pipe pressure? A.—Air from the 
straight air pipe builds up through passage 4 and chamber 
C under diaphragm 22. At approximately 5 Ib. this pres- 
sure overcomes spring 29 and deflects the diaphragm 
22, moving the follower and its guide. Spring 28 is 
compressed and seats cut off valve 27, closing connec- 
tion between passage 3 and the exhaust EX. In the 
event that the brake pipe pressure in chamber A 15 
reduced due to local brake fluctuation, a reduction in 
brake pipe pressure will be prevented by the closed cut 
off valve. 
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Release After HSC Application 


311—Q.—How is the braking force reduced? A—By 
moving the MS-40 brake valve handle towards release 
position. 

312—Q.—Does this movement fully release the brak- 
ing force? | A.—No. The brake valve handle must be 
placed in release position for full release. 

313—Q.—Explain how the straight air pipe pressure 
is reduced during the operation of the ‘master controller 
(Fig. 32) to correspond with the reduction of control 
pipe pressure. |. A. —When the control pipe pressure in 
chamber B, acting on the diaphragm 18 of the master 
controller, is reduced below the straight air pipe pres- 
sure in chamber 4 on the face of the release diaphragm 
18a, shaft 32 oí the master controller is moved and 
opens contact lever 47 and the release (Rel.) contact to 
de-energize the release wire and, therefore, the re- 
lease magnet of the 21:B magnet valve. Spring 35 
then unseats release magnet valve 62 on the 21-B mag- 
net valve, opening the exhaust so that pressure from 
passage 4a, the straight air pipe and diaphragm chambers 
of the F 1864 or FS 1864 relay valve, is reduced the 
same amount that control pipe pressure is reduced. 

314—Q.—Explain the movements that bring about a 
reduction or release of brake cylinder air. A.—As 
stated, a corresponding reduction is made in the relay 
valve diaphragm chambers A, K, N or P, whichever 
is in control. As the pressure is reduced in passages 
16, 16a and the check valve chamber, the greater pres- 
sure in the controlling diaphragm chamber K, N or P, 
lifts check valves 51, 51a or 51b and reduces into pass- 
age 16. After the pressure is reduced in passage 16c 
and chamber C below the inshot spring valve, spring 
$8 returns the inshot piston 84 and diaphragm 85 and 
opens supply valve 92. As the pressure is removed 
from the diaphragm side of main diaphragm 38 the 
higher brake cylinder in chamber F of the relay portion 
and spring 42 return piston 36, and its lever 43. With 
pressure removed from exhaust valve 23 and its piston 
25, brake cylinder pressure opens them and flows to the 
atmosphere. 

315—0O.—H ow does this work out when making a 
graduated release? | A.—In making a graduated release, 
the relay portions of the relay valves will lap and retain 
brake cylinder pressure in accordance with the lapping 
action of the master controller so that brake cylinder 
pressure can be released in small increments to produce 
a smooth stop. 


Emergency Application 


316—Q.—During an emergency application, how 15 
the self lapping portion affected?  A.—During an emer- 
gency brake application, which is obtained by moving the 
MS-40 brake valve handle to the extreme right, the self 
- lapping portion immediately produces electro-pneumatic 
application as described under service brake operation. 


A Ratehet 
Coupling Wrench 


Among the special tools used to expedite car work at 
the Michigan City, Ind., car shops of the Pullman- 
Standard Car Manufacturing Company is a special head 
applied to a ratchet wrench and used to apply couplings 
of the type illustrated in air-brake pipe lines on freight 
cars. This coupling is an awkward fitting to screw onto 
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Ratchet wrench equipped with special head for use in applying coup- 
lings in freight-car brake lines 


a pipe thread, especially in close quarters under a car, 
and the use of a dummy half coupling on the ratchet 
wrench with two studs to engage holes in the coupling 
which is being applied eliminates danger of pipe wrench 
slippage, or constantly readjusting the pipe jaw opening. 
as would be necessary when using a standard pipe wrench 
for this operation. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Wheel Changes 
By Terminal Company 


Chicago & Illinois Midland (Mather) box car 8181 was 
received on the Peoria & Pekin Union rails from the 
C. & I. M. and while the car was in that company's ac 
count wheels were changed by the P. & P. U. account 9! 
owner's defect and new wheels were applied. A week 
later while the car was still on the P. & P. U. but was 
then under load in the New York, Chicago & St. Lous 
account, the P. & P. U. replaced the new wheels with a 
pair of second-hand wheels account cut journal The 
Mather Stock Car Company contended that the P. & 
P. U. charge should be confined to second-hand wheels and 
cited Rule 98, Paragraph (b-8). The railroad contended 
that the rule did not apply inasmuch as the change in the 
first instance was made for the account of one road and 
in the second for the account of another. Between the 
times of the wheel changes the car had moved over the 
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lines of the N. Y. C. & St. L. The second wheel change 
had been billed against that company as a handling line 
responsibility and the owner had been so notified. 

In a decision rendered on November 18, 1944, the Arbi- 
tration Committee held that, “Inasmuch as wheels were 
changed by the Peoria & Pekin Union for two different 
railroads, Paragraph (b-8) of Rule 98 does not apply. 
The contention of the car owner is not sustained. The 
principle of Decision No. 1485 applies.” Case 1807, 
Mather Stock Car Company vs. Peoria & Pekin Union. 


Charges for 

Repairs in Kind 
The Seaboard Air Line applied a lever-type end steam 
valve to a refrigerator car of Pacific Fruit Express Com- 
pany ownership showing the same type to have been re- 
moved because it was broken and basing its charge and 
credit on the value of material applied and removed. The 
owner asked verification of the type of valve removed 
stating that screw-type valves were standard to the car 
and that there was no record showing the application of 
a lever-type valve by any other company. The Seaboard 
was requested to reduce its billing to the value of a screw- 
type valve. It refused to do this and verified the fact that 
a lever-type valve had been removed. The owner be- 
lieved that the principle of the fourth interpretation fol- 
lowing Passenger Car Rule 16 was applicable but the rail- 
road did not agree. According to the owner screw-type 
valves were standard although it had not previously 
claimed wrong repairs in cases where lever-type valves 
had been substituted. 

The Arbitration Committee ruled on April 12, 1945, 
that, “Inasmuch as the Seaboard Air Line applied the 
same type of end steam valve as was removed from the 
car and the car owner has not furnished satisfactory evi- 
dence of type of valve standard to the car, charge and 
credit should be on the basis of material applied and re- 
moved. The contention of the Pacific Fruit Express Com- 
pany is not sustained." Case 1808, Pacific Fruit Express 
Company versus Seaboard Air Lines. 


Dismantlement Is 
Choice of Car Owner 
Gulf, Mobile & Ohio all-steel box car No. 5663 was ex- 
tensively damaged by fire on the Chicago, Rock Island & 
Pacific. Numerous necessary repairs were made to put 
the car in shape to move home and defect cards for addi- 
tional damage were attached to the car. The car owner 
was not advised of the extensive damage done to the car 
prior to its being shipped home. The contention in the 
case on the part of the owner was that the car should be 
settled for on the basis of depreciated value, the car was 
a little more than year old. The Rock Island insisted that 
the car could be repaired at a cost less than the depre- 
dated value. Three joint inspections had been made of 
the car, the first by a representative of the owner and one 
trom a disinterested railroad, the second by a representa- 
tive of the Rock Island and one from a disinterested road, 
and the third, a more complete report, by the owner and 
à representative from a disinterested road. The main 
points in issue involved the possible safe reuse of many 
Parts which had been subjected to heat from the fire in 
which the car was damaged. The Rock Island refused to 
issue additional defect cards covering damaged parts listed 
in the itemized joint inspection certificate furnished by the 
саг owner. According to the owner the two points at issue 
on which decision was requested were: (1) Should this 
car have been reported under Interchange Rule 112 as a 
destroyed car? and (2) should not the Rock Island issue 
ts defect cards to cover all defects enumerated in the 
: M. & О. joint inspection certificate, this being a re- 
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quirement of Interchange Rule 4, Section (k), Para- 
graph (1)? 

In a decision rendered on April 12, 1945, the Arbitra- 
tion Committee ruled that, “Decision as to whether a car 
should be repaired or dismantled rests with the car 
owner and, on that basis, bill should be rendered under 
the provisions of Rule 112, if car is repaired, or under 
the provisions of Rule 94 in effect on date car was dam- 
aged if car is dismantled. In either event, bill should be 
rendered on authority of defect cards issued on basis of 
joint inspection certificate executed by representatives of 
owner and the Illinois Central dated November 24, 1943.” 
Case No. 1809, Chicago, Rock Island & Pacific versus 
Gulf, Mobile & Ohio. 


A Simple 
Cotter-Key Puller 


The cotter-key puller here illustrated is in use at the 
Michigan City, Ind., car shops of the Pullman-Standard 
It consists simply of the 


Car Manufacturing Company. 


Cotter puller with sliding steel cylindrical handle which saves time 
and skinned knuckles 


usual puller, made with a straight round rod and sliding 
steel sleeve or handle which slides easily up and down 
on this rod and is stopped at the lower end by a nut. 

In operation, the reduced diameter goose-neck end of 
the puller is inserted in the eye of the cotter key and a 
few quick downward strokes of the fairly heavy steel 
cylindrical handle against the bottom nut serves to pull 
out the cotter without the necessity of straightening the 
cotter legs or using a hammer as is usually done on some 
part of the cotter puller. Time is saved, and what is 
possibly even more important, skinned knuckles are 
avoided. 


449 


ELECTRICAL SECTION 


Fig. 1—Original inverted trough type of crossing which required I. C. trains to coast with power off 


Two-Voltage Trolley Crossings 


arx crossings of two overhead electric traction lines 

having different voltages has been made possible with 
control on (without the need for coasting), by a notably 
ingenious development on the Illinois Central. The 
crossings involved in this instance are six which the 
Illinois Central has with the Chicago Surface Lines. 
The voltages on the two lines are respectively 1,500 and 
600 direct current. 

The original type of crossing which required that 
Illinois Central trains coast over with no power on is 
shown in Fig. 1. The Surface Line cars, moving in 
and out of the picture employ a trolley pole with a wheel 
which moved along the wire to the inverted trough hav- 
ing an offset at either end over the two Illinois Central 
tracks, and then out of the trough and back onto the 
wire at the other end of the trough. This required slow 
operation and frequently resulted in the trolley coming 
off the wire as it emerged from the trough. 

The Illinois Central trains use pantograph collectors 
and these moved laterally over the crossing as shown in 
Fig. 1. Insulators in the 1,500-volt contact line on either 
side of the crossing separated the two power systems and 
it was necessary for Illinois Central trains to have enough 
speed to coast over the crossings. The offset in the 
troughs permitted the pantographs to slide under them 
without catching, but it involved a roughness of operation 
which probably increased pantograph maintenance costs. 

The new type of crossing which is located at 71st 
Street and Stony Island is shown in Figs. 2 and 3. The 
two Surface Line wires move in and out of the picture 
and the Illinois Central lines across. The four bow- 


shaped pieces of hardware carry the Surface Line trolleys 
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Illinois Central develops ar- 
rangement which permits free- 


dom of operation by both lines 


down to the level of the Illinois Central contact wires 
and also permit the Illinois Central pantographs to slide 
by. The four insulators A, B, C, and D, separate the 
Illinois Central contact wire electrically from the Surface 
Line wires. 

There are also two other insulators in each Illinois 
Central line approach to the crossing. These are shown 
as E and F in Fig. 3. Insulator A is shown in both 
Fig. 2 and Fig. 3. 

Trains approaching the crossing from the left in Fig. 3 
are just leaving a station and each two-car unit is draw- 
ing a maximum of 800 amperes at 1,500 volts from the 
contact wire. Insulator F is a blow-out insulator and 
when a pantograph reaches this insulator it slides from 
a live to a dead section and the resulting arc is blown 
out. This drops out the line breakers since they are held 
in by 1,500 volt coils and the pantograph moves across 
the crossing until it reaches the live 1,500-volt wire on the 
other side when the line breaker picks up and the unit 
goes into service again. The motorman may keep his 
controller on as the train goes over the crossing and 
each unit drops out and picks up again as it passes. 

The section of the Illinois Central wire between in- 


Railway Mechanical Engineer 
OCTOBER, 1945 


amm 


Fig. 2—New type of crossing showing the Chicago Surface Line wires running in and out of the picture and the Illinois Central wires laterally 
across—The insulators A, B, C and D аге in the І. C. wires 


sulators A and B Fig. 2, is energized with 600 volts 
d. c, but since the line breakers have dropped out on 
the Illinois Central cars as they pass this point, only the 
auxiliary circuits are connected and the current they 
draw at 600 volts is negligible. 


The insulator E (Fig. 3) affords protection for a 
possible contingency. If it should happen that an Illi- 
nois Central unit should pass the blowout insulator F 
with both pantographs up, the section of the Illinois Cen- 
tral contact wire between F and the crossing might 
momentarily be made live. If at the same time, a Sur- 


face Line car should go over the crossing with its trolley 
off and swinging it might strike the Illinois Central wire. 
The insulator E would then keep the Illinois Central wire 
dead beyond the reach of the swinging trolley pole. 


Blow-Out Insulator 


The blow-out insulator shown in Fig. 4 successfully 
and continuously interrupts 800-amp., 1,500-volt arcs with 
no visible fireworks. 

At the top is shown a side view, No. 2 and No. 4 are 
top views with and without the Transite arc baffles and 


Fig. 3—Approach to the crossing at 715+ Street and Stony Island—The blow-out insulator is shown at F, the emergency insulator at E, the 
insulator A corresponds to the one marked A in Fig. 2 
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No. 3 is a bottom view. 
the insulator from the right in view No. 3, it passes the 
insulated point A. The current then travels from the 
trolley wire through the blowout coil B (views 1, 2 and 
3) and back to the pantograph along the center strip in 
view 3. 


As a pantograph approaches 


This energizes the magnetic circuit which is carried 
to the gap by the bars C and D (views 2, 3 and 4). 
When the pantograph reaches the gap E, the circuit is 
interrupted and the magnetic field blows the arc up 
through the horns F and G (view 4) and into the 
baffles H (view 2). These baffles divide the arc both 
laterally and -horizontally. The insulator successfully 
extinguishes the arc at speeds up to 30 miles an hour, 
which is the maximum operating speed over these cross- 
ings. 

In addition to the crossing at 71st Street, there is one 
at 92nd and Exchange Streets, and another at 121st 
Street and Michigan Avenue. "Three more will be 
installed. 


The work was engineered and installed by C. R. Wad- 
ham, assistant engineer, and H. H. Newman, Genera! 
Foreman, Illinois Central. 


Train Telephone 
Operators Need No Licenses 


Railroad employees will not be required to hold operator 
licensee to operate radio equipment which may be in- 
stalled by the carriers, according to Order No. 126 issued 
by the Federal Communications Commission on August 
21. The order was an exercise of the commission's 
authority to waive the licensing. provisions of Section 
318 of the Communications Act of 1934 in cases where 
it finds that the public interest, convenience or necessity 
will thereby be served. | i 
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Fig. 4—Views of th 
blow-out insulator; re 
spectively side view, ty 
view with baffles i 
place, bottom view a 
top view without baffle 


The action, coming in response to a petition from |. |. 
Pelley, president of the Association of American Rail 
roads, was taken "to facilitate the use of radio for i 
creased efficiency and safety in railroad operations,” 4 
commission’s announcement said. Mr. Pelley's petiti 
had stated that the number of Class I railroad employed 
who might be required to use radio transmitting equip 
ment in connection with their duties totals 463,568 а 
that this total would be increased by inclusion of Class ! 
and III railroad employees. 


The A.A.R. has prepared for the adoption of its mer 
ber roads what the commission’s order calls a "com 
prehensive set" of Railroad Radio General and Operating 
Rules governing the use of transmitting equipment. 11 
this connection the commission has approved a pro; 
cedure whereby prospective operators among railroad 
employees will be examined on these A.A.R. rules by 
railroad examiners. This will be in lieu of the comnis 
sion's own examinations. 


The order contained several conditions, including : 
requirement that adjustments to the transmitting app 
ratus must be made only by duly licensed operators. Ап 
other condition limits the order to employees of road 
which have adopted the A.A.R. rules, although there 
is provision for modification by individual roads if the) 
first obtain written approval from the commission. Th 
first examination of a prospective operator must be co 
ducted prior to his operation of any transmitting app* 
ratus, and re-examinations are required at intervals në 
in excess of two years. 


Also the order applies only to roads which “maintas. 
suitable records showing the name and position of 3! 
employees who have been examined . . . the date of the 
employee's last successfully completed examination 37 
the name of the railroad examiner." Finally, the rail: 
roads radio equipment “shall be so designed that none (! 
the operations necessary to be performed during nor? 
use of the equipment may result in any unauthore 
radiation." 
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Train Communication Test Car 


For the development and testing of train communication 
‘quipment, the Chicago, Rock Island & Pacific has in- 
italled test equipment, meters and other laboratory appa- 
ratus in a car that can be used on passenger trains as well 
is on freight trains. About a year ago some of this 
:quipment was installed in a caboose, but such a car could 
1ot be hauled in fast passenger trains. In order to use 
he electronic laboratory in any train, either passenger 
уг freight, a test car was equipped with high-speed trucks. 


Work Room 


The work room, including work benches and testing 
‘quipment, occupies the most important portion of this 
ar. A combination office and radio room is located in 
he other end of the car. A separate small room, with 
sound-proofing, includes the gasoline-engine-driven gen- 
ator. А small kitchen and bunks are available which 
vill accommodate up to 12 or 13 men while on long trips. 
The equipment in the car includes communication appa- 
atus furnished by various manufacturers, including the 
salvin Manufacturing Corporation, the Bendix Corpora- 
ion, Hallicrafters, and Communications Company, Inc., 
ind also some specialized communication equipment de- 
reloped by the Rock Island. The cathode ray oscillograph 
was made by Allan B. Dumont, the recording meters by 
Esterline Angus, the microvolter is from the Ferris Instru- 
nent Company, and the smaller portable electrical instru- 
nents are Weston. "Various special pieces of apparatus 
were secured from the Sperry Gyroscope Company, the 
Dictaphone Corporation and others. 


Radio Apparatus 


The car has three antenna. One which is on top in the 
‘orm of a vertical member with four horizontal members 
xneath it, works with the 160-mc. experimental equip- 
nent on which the railroad is doing some research work. 


Rock Island develops rolling 
laboratory which can be hauled 


in fast passenger trains — 


Bunks and kitchen for 13 men 


At the other end of the car is a long horizontal antenna 
mounted on insulators which connect to a receiver in the 
center of the car. This unit covers a range of 28 mc. 
through . 145 mc. for general communications. The 
receive operates on FM and AM signals. On the end, 
and opposite the combination radio room-office, and on 
each side of the car are mounted the vertical steel rods 
which, when connected in parallel, comprise the antenna 
for the Motorola FM 30-40 mc. transmitter-receiver 
which is used for the usual communications with the 
wayside stations. 

The Motorola FM receiver-transmitter in the office 
section of the car is operable with an ordinary type tele- 
phone handset, except that the impedence of the earphone 
has been changed to match the output of the receiver 
radio circuit. On the handle of the handset is a push- 
button which must be depressed to place the transmitter 
on the air. At the same time this deadens the receiver 
so that the earphone is non-operating. A loud speaker, 
located inside the console behind the grille can be used 
for reception and the earphone cut out. A second hand- 
set is located in the laboratory room at the other end of 
the car. The console can be remotely operated from 
that position, since under normal conditions no care or 
observation need be made at the console location during 
its operation. The unit is used for main communications 
with the stations on the railroad where similar equip- 


The work-bench in the laboratory room of the car 
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The Pioneer five-kva. gas-electric Gen-e-Motor used to supply 
power for the receiver-transmitter 


ROOTS 
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Dictaphone apparatus for recording incoming and outgoing telephone 
conversations 


ment has been ог is being installed. The set operates 
while the car is in motion or stationary. 

Primary power is furnished to the set at 115 volts a.c., 
from a Pioneer Gen-E-Motor 5 kv. gas-electric generator 
located in the power plant room at the same end of the 
car as the laboratory. 


Laboratory Equipment 


The laboratory includes a long work bench—with sev- 
eral drawers. Tools, instruments, meters and trouble- 
shooting equipment are provided. On another table along 
the opposite wall is a portable Dictaphone recorder 
which can be "patched" into any circuit, whether radio 
or telephone, for permanently maintaining a running log 
or keeping a record of electronic or traffic observations. A 
telephone handset placed on the wall and connected to the 
Motorola console in the radio room permits its remote 
operation, and affords contact stations directly from 
the laboratory room. 

Two Motorola handie-talkie sets and two Motorola 
walkie-talkie sets are kept in a small closet in the labora- 
tory room. These are regular U.S. Army Signal Corps 
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type, and are used by personnel when they must move 
away from direct contact with the car, yet maintain com- 
munications, especially in emergencies. 


To Bridge Pole Line Breaks 


Stored in a closet in this car are two self-contained, 
bridging, portable fixed, radio transmitter-receiver units, 
Designed by Rock Island and built by Galvin, these 
trunk-mounted bridging units and their associated auto- 
matic ringing devices are employed, when an extensive 
section of pole line is destroyed by a storm or flood, to 
maintain contact by combination of telephone or tele- 
graph and radio. The end of the telephone or telegraph 
wire at the break is fed to one unit, and the message is 
radioed over the break (up to about 35 miles). Iti 
received with the other radio unit and sent to its destina- 
tion over the unbroken portion of the telephone or tele- 
graph wires. To accomplish this, both bridging units are 
capable of "duplex" operation in that they transmit on 
one frequency and receive on another. The equipment 
can be powered from the car generator or from the reg- 
ular 115-volt lines at any station. FM-type emission ts 
used to avoid interference from the usual electric rail 
road and power line devices, and to give independence 
of atmospheric and static conditions. 


Special Antennae 


The bridging units are used with special antenna bas: 
supports which enable the crew to install temporary 
aerials of the vertical rod type, on top of the nearest 
telegraph pole.. A self supporting mast can also be created 
by pushing the base into the soft earth and mounting the 
vertical member. A permanently connected coaxial cable 
of correct length to match the impedance of the antenna 
to the equipment, is then joined to an outlet plug in the 
side of the portable trunk, closing the antenna circuit. 

Radio installations were begun on Rock Island Line 
under C. O. Ellis, superintendent of communications, 
and E. A. Dahl, electronic engineer, in March, 194. 
The entire electronic field laboratory was developed and 
is under the supervision of Mr. Dahl. The laboratory 
and radio shop has given excellent service and has more 
than proven its worth in emergencies. 


Portable radio sets for bridging pole-line breaks are mounted in 
two trunks 
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General view of the plant showing (left and center) wet sand storage, (right) sand drying building and (background) the two 20-ton sand towers which 


span the 


service tracks 


Automatic Sand-Handling Plant 


Tur Erie has installed an entirely automatic sand- 
handling plant as a part of its Diesel-electric servicing 
facilities at Marion, Ohio. The automatic features are 
made possible by the use of electrical devices including 
photo-electric relays, pressure switches, electric vibra- 
tors, hopper level switches, etc. 

A general view of the plant is shown in the largest 
photograph. In the center is a 70-ton wet storage bin 
which is loaded with a clam-shell crane through roof 
doors. At the left is a larger, open-top storage bin. At 
the right is the sand-drying building, and in the back- 
ground are the two 20-ton dry-sand towers on structures 
which span the servicing track. 

The sand in the wet storage bin is fed by gravity into 
chutes at the bottom of the bin. Directly under the 
chutes is a horizontal belt sand conveyor, 14 ft. long, 
driven by a three-hp. motor. The wet sand falls from 
one end of the horizontal conveyor onto a fast-moving 
inclined flight belt conveyor which carries the sand into 
an eight-ton storage hopper directly over two steam sand 
driers. The conveyor which is 40 ft. long is inclined at 
30 deg. with the horizontal and is driven by a five-hp. 
motor. The conveyor motors are started by a push- 
button and are stopped automatically when the sand 
contacts a mercury-tube pendulum-type switch. 

The steam coils under the eight-ton storage hopper 
are shown in the drawing. They are supplied with steam 
continuously and the condensate is used for locomotive 
cooling water and heating boilers. In the original design 
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Electrical controls eliminate all 
manual operations between the 
wet-sand storage bin and the 
dry-sand discharge pipes 


of the plant controls were included which shut off the 
steam when the demand for dry sand had been filled, 
but these were not included since wet sand would seep 
into the dry sand during off periods and very little steam 
is used when there is no sand movement since the water 
in the sand around the pipes has been removed and the 
sand itself provides effective heat insulation. 

Sand from the drier falls by gravity as it is dried 
through two inclined vibrating screens into two cylin- 
drical dry-sand elevating tanks, each holding 20 cu. ft. 
of sand per charge. Sand as needed is elevated by com- 
pressed air to the two 20-ton sand towers which span 
the service tracks and from which sand is fed into the 
locomotive sand boxes by gravity. 


Photo-Electric and Pressure Switch Control 


A feature of the elevating tank is its photo-electric 
control. At one side of each elevating tank is a by-pass 
or gauge pipe near the center of which are two glass 
windows or bull's-eyes. A light source opposite one of 
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The service track is shown at the left and the sand drier and storage 
bins at the right 


A locomotive receives sand at the service track—Filling nozzles are 
arranged to supply all of the sand tanks on two units at one spotting 
of the locomotive—all of the fuel tanks can be filled from a single 


locomotive position. 
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the bull-eyes shines through the pipe to a photo-electric 
relay when the pipe is empty. Under this condition the 
solenoid valve on the air line is closed. 

The sand from the drier drains into the tank and when 
the tank is full, sand runs into the upper end of gauge 
pipe and blocks off the light passing through the bull's- 
eyes. This causes the photo-electric relay to function 
and this, in turn, opens the air valves and shuts down 
the screen vibrators. 


Sand Elevated By Compressed Air 


Air pressure in the tank first closes the plug valve 
through which the dry sand runs into the tank and then 
starts to discharge sand into the dry-sand tower. It 
requires 314 min. to empty each drum. 

When the elevating tank is empty, sand runs out of 
the gauge pipe, again exposing the photo-electric relay. 
In order to insure the complete emptying of the elevat- 
ing tank and conveyor pipes at the end of each operation, 
there is installed a reverse operation pressure switch 
(52) set to close its contacts at about 25 Ib. air pressure 
These contacts shunt the contact made by the photo- 
electric relay and keeps air feeding into the elevating 
tank even after the sand has cleared out of the space 


The photo-electric relay and light source are located on opposite sides 


of the elevating tank gauge pipe. When the tank is full, sand runs 

into the top of the gauge pipe filling the pipe and shutting off the 

light—when the tank is empty, sand runs out of the gauge pipe and 
exposes the relay to the light source 


between the bull's eyes. As soon as all the sand is blown 
out of the conveyor pipes the air pressure falls rapid 
in the elevating tank due to the large outlet in the tau 
and the air line being comparatively small, allowing th 
pressure switch to open and the solenoid valve closes 
shutting off the air. This cycle is repeated until the lec 
of the sand in the sand tower is sufficient to open the 
upper hopper level switch, 58. The operation of the 
elevating tank is then discontinued until the level of the 
sand in the tower is low enough to allow both bin level 
switches to close. 

With no demand for sand from the dry sand towe 
the sand from the drier fills the elevating tank and so’ 
automatically because there is no place for it to g0. 
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Each sand tower has four outlets permitting the ser- 
vicing of the eight boxes on two locomotive units from 
one position of the locomotive. 

The electronic features of the sanding facilities were 
designed and installed under the direction of C. F. 
McKinney, supervisor of tools and machinery, and G. E. 


McKinney, electrical engineer, Erie. 


Control and wiring diagram for sand drying and elevating system 


50—General Electric general-purpose 
photo-electric relay 

52—Diaphragm pressure switch for 
reverse operation 


$4—E. C. Atkins & Company auto- 
matic valve, size in., 100 ib. 
air, normally cl 


55—Syntron pulsating magnetic vi- 
brator 

$5—General Electric a.c. magnetic 
switch 

57—General Electric a.c. magnetic 
swi 


‚58—б$упїгоп er ege level switch on 
top, normally closed 


59—Westinghouse no -fuse circuit 
breaker 
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——— NEW 


Diesel Engine 
Nozzle Tester 


A portable unit designed for testing Diesel 
engine nozzles and injectors has recently 
been introduced by the Buda Company, 
Harvey, Ill. The device functions so that 
any mechanic or Diesel-engine operator can 
measure injector opening pressures with 
it, determine accurate adjustment, check 
spray pattern for uniformity, and detect 
other irregularities such as sticking needle 
valves, dribble and leakage around valve 
seats. 

The Buda universal Diesel nozzle tester 
is equipped with a standard hydraulic pres- 
sure gauge, with a 3!!4e-in. dial. Gauge 
capacity is 3,000 Ib. per sq. in. and the dial 
has 100-Ib. gradations. Gauges of 5,000 
and 7,500 lb. capacity are also available. 

Completely portable, the tester weighs 
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Universal Digsel-engine nozzle and injector 
tester 


less than 19% 1b., including an all-steel 
carrying cafe, one adapter and a removable 
12-in. steel handle. The carrying case is 
55$ in. by 7% in. by 1177 in. in size and 
holds such extras as” adapter fittings, a 
special cradle, a popping device, extra pres- 
sure gauges, risers, a spray pan, high-pres- 
sure lines, fittings, etc. 


Honing Machine 


A honing machiné, manufactured by the 
C. Allen Fulmer Company, 1237 First Na- 
tional Bank Building, Cincinnati 2, Ohio, 
is capable of honing cylinders of all diam- 
eters encountered in railroad operation. 
Among them are Diesel liners, gas-engine, 
air-pump, air-brake, stoker, reverse-gear, 
piston-valve and many other types of cyl- 
"inders. It has been designed for heavy 
loads, continuous operation, and to deliver 
maximum torque into the spindle for fast 
stock removal. Spindle, gears and bearings 
are rugged and of large capacity for se- 
vere operation. 
The machine can be supplied in various 
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Honing machine designed for heavy work 


sizes with working strokes from 25 in. to 
72 in., and with cylinder honing capacities 
up to 20 in. in bore. All the controls have 
been brought down to floor level by the 
use of a patented control system, and are 
located within easy reach of the operator 
at the front of the machine. 

Spindle and shafts are of ample size, 
properly heat treated and mounted on over- 
size or roller or ball bearings, all operating 
in a bath of oil, which are adequately pro- 
tected from dust and grit. 

An ample supply of coolant is carried 
in the base of the machine and this passes 
through multiple settling chambers before 
being repumped to the work. A sump sys- 
tem permits cleaning the solid matter in 
the coolant system quickly without loss of 
coolant or productive time. For precise 
control and smooth operation, the entire 
reciprocating mass is hydraulically counter- 
balanced at all times. 

The reciprocating spindle can be hy- 
draulically stopped at any point within 
the stroke capacity of the machine with- 
out shock or impact to the machine or work. 
The spindle is locked in at such a stopping 
point and can be held there before upward 
movement, in definite second increments 
that are electrically timed. This timing 
range covers from one second to thirty 
seconds and the time is not affected by vari- 
ations in oil temperature or viscosity, as 
would be the case with timing controlled 
by the hydraulic oil passing through an 
orifice of various sizes. When reciproca- 
tion is stopped, there is no pressure in the 
hydraulic pump line and the reciprocating 
mass is hydraulically sustained at that point 
in the stroke range. There is no over-run 
of the spindle at the top or bottom of the 
stroke at whatever reciprocating speed for 
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which the machine may be set. This makes 
the machine very useful for honing blind- | 
end cylinders, or up to an internal shoulder, | 
There is no guess work on the setting of 
the controls, as they can always be re-set | 
to obtain the same result, when a change- 
over of work is desired. 


Crane Hoist Drive 


A hoist drive for cranes, known as the 
Maxspeed system, has been announced hy 
the Industrial Engineering Division of tit 
General Electric Company. The drive, 
which automatically “measures” the load 
so that it is hoisted and lowered at the 
maximum safe speed and yet prevents) 
the handling of dangerous overloads. It 
is designed for use on either indoor over- 
head, slow-speed cranes, or high-speed 
cranes of the type used in outdoor con- 
struction where accurate hoisting and low-| 
ering operation is of utmost importance. 

The drive operates from either a.c. or di. 
incoming power. If used with a.c, the, 
drive consists of a generator, a cross-flux 
exciter and an ordinary constant-voltag: 
exciter, all driven by an induction motor, 
and a d.c. hoist motor similar to the type 
used in crane-hoist installations except that 


The drive has inherent speed control and can 
be used either for high-speed outdoor o 
low-speed indoor cranes 


its main field is designed for a variable 
separate excitation. If used with d.c. 2 
shunt-wound d.c. motor drives the ger 
erator and the cross-flux exciter instead o! 
an induction motor, and the constant 
voltage exciter may be eliminated. 

In operation, heavy loads are both hoisted 
and: lowered at slow speeds, and light loads 
or the empty hook are hoisted and lowered 
at high speeds. Intermediate loads ar 
handled at intermediate speeds, depending 
on the weight of the load. These speet 
changes are inherent in the drive and do 
not depend on the functioning of the contro 
devices. All braking is accomplished elec- 
trically, the power being returned to the 
supply system instead of being dissipated 
in resistors. А solenoid brake holds the 
load when at rest. 
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Sompression Tester 
‘or Diesel Engines 


і portable instrument for checking Diesel- 
ngine compression and firing pressures 
¿hich has only one moving part has been 
eveloped by Kiene Diesel Accessories, In- 
orporated, 380 Lexington Avenue, New 
'ork 17, to answer the need for an easy 
1ethod of making cylinder pressure tests. 
)perating instructions furnished with the 
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Compression checker for Diesel engines 


nstrument read, “Blow cock on working 
cylinder and attach indicator. Then open 
tock and read pressure on the high quality 
hydraulic gauge that is furnished with the 
instruments.” 

The device is equipped with a tapered 
plug and wing nut connector adaptable to 
standard indicator cocks. The reading on 
the gauge, when the device is connected to 
a cylinder, holds its indication until it is 
released by the oeprator. Frequent use of 
the indicator is a means of detecting minor 
abnormalities in operating conditions of a 
cylinder. It is not affected by heat and no 
complicated adjustments either before or 
during use. 


Power 
Weasurement Lamps 


Simple, direct measurement of the power 
хири of electronic and radio communi- 
‘ation equipments at frequencies up to 900 
nc. can be made by six types of power- 
neasurement lamps developed by Sylvania 


Three of six types of power measurement 


lamps for measuring high frequency radio 


power output 
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Electric Products, Inc, Emporium, Pa. 
Built with two identical small filaments and 
mounted in lock-in type bases these lamps 
measure power outputs ranging between 
0.05 and 25 watts with accuracies within 
five per cent or less, depending on the type 
of reading taken. 

Power-output measurements are made 
by connecting one filament to the high- 
frequency output and the other to an a.c. 
or d.c. source. Voltage of the second fila- 
ment is regulated until both filaments are 
equally bright. Power is determined by 
meter readings in the a.c. or d.c. circuit 
with equal power dissipated by the filament 
in the high-frequency circuit. Increased 
accuracy may be obtained by reversing the 
filament circuits and averaging results. 


Journal-Box Lid Is 
Sealed Against Dirt 


The National Malleable and Steel Castings 
Company, Cleveland 6, Ohio, has designed a 
journal-box lid with a dirt-deflecting strip, 


25-Cycle 
Fluorescent Lighting 


Electronic Laboratories, Indianapolis, Ind., 
has announced a flickerless fluorescent light- 
ing system to be used on 25-cycle electric 
current. A conversion unit makes its use 
possible in areas where power is supplied 
at this frequency. 

Twenty-five-cycle current gives a pro- 
nounced flicker in fluorescent lighting, and 
the conversion unit uses a rectifier tube 
and a voltage-doubler circuit to eliminate 
the flicker. 


Locomotive Injector 


The Edna Brass Company, Cincinnati 2, 
Ohio, has introduced a series of single- 
lever-operated injectors for locomotive use, 
which have capacities up to 15,000 gal. per ^ 
hr. Known as the Type-J injectors, the 
three models in the series will grade from 
a maximum to a minimum of 65 per cent 
of rated capacity efficiently, without loss 


Journal box arrangement showing tight-seal lid 


included as an integral feature. The lid is 
circular instead of square so that the lid 
face and the box mouth can both be ma- 
chined if it is desired. About the edge of 
the box mouth is an upstanding flange, 
overlapping the edge of the lid, so that the 
lid, when closed, is recessed into the box. 
This, together with accurately fitted lid and 
box faces, provides for the exclusion of 
dirt and water under all conditions of 
weather and speed. The lid mechanism is 
of the National No. 3 coiled-spring type, in 
which the lid is pulled inward directly 
against the box mouth. The lid operating 
parts are all inside the box where they are 
continually lubricated. The lid and hinge 
lug are so designed that the lid is locked 
securely to the box without the use of a 
hinge pin. To remove or apply the lid a 
wedge is driven between it and the spring 
lever, no special tools being required. 


of water or steam. They will pick up 
feedwater having a temperature of 140 deg. 
F. and deliver water to the boiler at 300 
deg. F. They will completely drain a tender 
and restart themselves if the steam or 
water supply is interrupted momentarily. 

The single-lever mechanism permits maxi- 
mum grading and ease of operation and 
makés positive the opening and closing 
of the water and steam valves at all times. 
The water valve always opens before the 
steam valve. The overflow arrangement on 
these injectors is fully automatic, but they 
are so arranged that they can be furnished 
with a combination automatic-manual con- 
trol. If the single-lever control is not 
desired the injectors can be supplied 
equipped with a double-post cab stand, 
which permits manual control of the steam 
and water valves. 

These injectors may be applied without 
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Single-lever-operated injector with a capacity of 15,000 gal. per hr. delivery at 300 deg. F. 


change on either the right- or left-hand 
side of the locomotive. The cab lever is 
universal and can be used for either mount- 
ing. The delivery-line check is built into 
the injector, but is readily accessible. Neither 
the injector nor the cab lever interfere with 
clear vision for the engineman. Provision 
is made for a connection for an alarm valve 
if the use of one is desired. 


Cathodie 
Protection Rectifiers 


Cathodic protection rectifiers, designed to 
reduce to a minimum the galvanic corrosion 
of underground metal structures, have 
been developed by Federal Telephone and 
Radio Corporation, Newark, N. J. 

Buried structures, such as metal tanks, 
pipe-lines, well casings, lead-sheathed cables, 
conduits and similar installations are sub- 
ject to chemical action between the metal 
and materials in the surrounding soil, ca- 
pable of producing an electric current at 
the surface of the metal and causing gal- 
vanic corrosion, which will ultimately re- 
sult in the destruction of the metal. The 
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rectifiers counteract this current flow by in- 
troducing a potential between the structure 
and the soil in a direction opposing the 
galvanic current flow. A selenium rectifier 
contained in the unit converts standard al- 
ternating current power to continuous di- 
rect-current power. 

The unit contains no moving parts and 
is effective over wide temperature ranges. 
It has small standby losses and is immune 
to momentary high overloads. А center- 


The rectifiers are designed to protect buried 
metal structures from corrosion 


contact method of construction is said t 
further insure reliability. 

Suitable for installation indoors or oy 
either on a wall or pole, the rectifier is con 
tained in а weather-proof sheet-metal cab 
inet with drip-proof hood and hinged cove 
affording easy access to the control pand 
Taps and links permit ready adjustment ; 
the d.c. output which is indicated by 4 
ammeter mounted on the control panel. 


It is designed for operation on 230-vul| 
60-cycle, 3-phase power lines, to provide d 
outputs ир to 20 amp., from 10 to 40 vols 
continuous duty. The complete unit weigh 
150 1b., and is 23 in. high by 2554 in. wid 
by 19% in. deep. 


Die Head 


The Landis Machine Company, Waynes 
boro, Pa., has as one of its postwar product 
the Lanco 4-in. semireceding six-chaser ái 
head. It will have a capacity from 24.3 
to 4-in. pipe size, this range being coverd 
by chaser holders mounted on slides of hea 
cross section to assure maximum rigidi 
The chaser holder slides are gibbed to 
head body to provide compensation for w 
The interlocking design of the holder 
slide assures a rigid clamping action 
the two mating parts, with only one clam 
ing screw 
The head employs the Lanrac chs 
which provides an accurate and тар 
| 


| 


A six-chaser die head 


method of interchanging and setting ‘% 
chasers. This six-chaser die head i! 
the internal tripped type, in which а s- 
blade, insert-blade type reamer, located 
within the bore of the head, reams ani 
chamíers the pipe during the threading 
operation and opens the head at any prt 
determined thread length. The semireced: 
ing action on the head eliminates the poss 
bility of any chaser leave-off marks on tht 
thread as the head opens up. The reame 
is adjustable by an adjusting and clamping 
rod which extends through the machin 
spindle. Any desired thread length © 
be obtained by merely releasing the locking 
rod and turning the adjusting rod right 
hand or left hand to increase or decrease 
the thread length. Any thread le^ 
within the thread-length standards for 25> 
in. to 4-in. pipe size is obtainable. 
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All parts of the Lanco six-chaser head 
are made from either high-carbon or special 
alloy steel, depending upon their function 
and are heat treated or case carburized and 
precision ground to assure maximum accu- 
racy and long wearing quality. The head 
has remarkably few operating parts. АП 
parts of this die head are thoroughly pro- 
tected against wear. Zerk-type fittings 
provide a means of forcing heavy grease 
into the chaser slides and other operating 
parts for lubricating purposes and also to 
act as a seal to prevent entry of fine cut- 
tings and dirt to assure maximum life. 

While the die head is designed primarily 
to operate as an internally tripped unit, it 
can be opened and closed externally by 
means of an operating yoke. 


Steam Drive Has 
Automatic Discharge 


The carry-over of water and solids with the 
steam in locomotive operation is discharged 
by an automatic valve introduced into the 
Elesco Steam Dryer System by the Super- 


Maximum burn off on electrodes is possible 
with this holder 


holder jaw. An extension of the holder 
itself allows the now usable stub end of 
the rod to be projected into the proper 
position for welding. The holder is com- 
pletely insulated and loads and unloads in 
a second. Operator fatigue is said to be 
reduced because of its good balance and 
light weight. 


Arrangement of automatic discharge valve in steam dryer system 


heater Company, New York 17, Tests of 
applications have disclosed that a heavy 
carry-over of water, which would other- 
wise have entered the superheater, is 
ejected to the ground. Normal steam tem- 
peratures are maintained with protection 
to superheater units, throttle valves, valve 
and cylinder rings. The valve is automatic 
in operation. | 


Electrode Holder 


An electrode holder, designed to allow un- 


obstructed visibility while welding and. 


maximum accessibility even for deep pocket 
work, fast loading and reloading, and a 
more complete using up of electrodes has 
been announced by the Hollup Corporation 
of Chicago, a division of the National Cyl- 
inder Gas Company. Electrodes can be 
used to a point right up to the uncoated end 
of the rod. Only one-half inch is needed 
for a tight, efficient current contact in the 
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Precision Tachometer 


James G. Biddle Co., Philadelphia, Pa., has 
announced a precision direct-indicating hand 
tachometer having two scales and five dif- 
ferent ranges: 45 to 180, 150 to 600, 450 to 
1,800, 1,500 to 6,000, and 4,500 to 18,000 
r.p.m. 

Change of range is made by rotation of 
a knurled barrel head. The instrument is 


The tachometer has two scales 
and five ranges 


supplied complete with carrying case and 
accessories, including a six-inch circumfer- 
ence wheel for measuring suríace speeds. 


Magnetic 
Straight Edge 


Flame-cutting of vertical and overhead as 
well as horizontal surfaces, is said to be 
greatly facilitated by the use of magnetic 
straight edges, according to the manufac- 
turers, The В & W Company, 76'0 So. 
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Flame-cutting a vertical surface using a mag- 
netic straight-edge guide 


Figueroa street, Los Angeles 13, Calif. An 
18-1Ь. pull holds the B & W magnetic 
straight edge firmly to the work even if 
the plate is rusted, oily or painted. Alnico 
magnets, which are not affected by elec- 
tricity, are said to last for years. 

Uniformly clean and accurate cuts are 
obtained because the torch tip is held at 
the correct distance from the work. The 
straight edges are easily adjustable to any 
bevel angle. Bevels are cut in one opera- 
tion. Made of a specially heat-treated 
aluminum alloy, rigid as well as light in 
weight, the straight edges do not warp 
from heat and are resistant to corrosion. 
Three models are offered in lengths from 
18 to 36 in. 


Voltage Control- 
Relay for A.C. Welders 


The  Pullman-Standard Car  Manufac- 
turing Company, Chicago, has announced 
a safety panel for eliminating the hazard 
of high, open-circuit voltages on a.c. weld- 
ers. The device functions so that when 
welding contact is broken, it automatically 
reduces the open-circuit voltage on the 
electrode from 110 to 24. The manufacturer 
states that not only does the panel eliminate 
the hazard but also contributes materially 
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to the ease of mind of the operator. The 
control panels have been installed in all of 
the Pullman-Standard plants and are avail- 
able to other manufacturers through an 
arrangement with the Square D Company, 
Detroit, Mich. 


Self-Leveling Sling 


The Hercules Sling Company, Rockford, 
Ill, has introduced a complete line of Safe- 
T-Lift automatically equalizing chain slings 
made in 4-ton, 7-ton, 14-ton, 25-ton and 


[5g 


40-ton capacities. Recent tests of the 7-ton 
sling by Robert W. Hunt Co. showed the 
newly developed chain sling to have a 
safety factor of 4/4, or a capacity to carry 
4% times the nominal design load. 

Operation of the Safe-T-Lift sling is 
simple. The block or chain equalizer unit 
is placed on the crane hook and the crane 
operator spots the hook over the approxi- 
mate center of gravity of the load. Floor- 
men then attach the sling’s chain legs. to 
the load. 

Power to lift the load is applied by the 
crane operator, and as the crane hook rises 
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Details of construction of the 14-ton Safe-T-Lift automatic-equalizing chain sling 
illustrated below which is used in the level carrying of an unbalanced 13-ton 
Diesel engine at a railroad repair shop 


22 
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OBSTRUCTION 
PREVENTING USE OF 
BUCKING BAR 


the sling’s chain automatically adjusts itself 
weight of the load pulls on the chain, the 
sheave in the equalizing unit pulls down 
against a brake, preventing slippage. Level 
lifting of the load is assured. 

If the crane operator does not get the 
crane hook and equalizing unit close enough 
to the load's center of gravity, the load i 
lowered enough to relieve tension on the 
sling and release the brake. The crane hook 
is then moved over to the true center of 
gravity, and when power is applied the 
chain readjusts for level lifting. 


One-Man Riveting 


Originally designed to solve the problem 
of riveting in blind locations where it was 
not possible to buck up an ordinary rivet, 
the Cherry rivet, manufactured by the 
Cherry Rivet Company, Los Angeles, Calif. 


PULLING 
HEAD 


STEM 
— NOTCH —— 


RIVET 
HEAD 


RIVET 
SHANK 
PLUG 
SECTION 
OF STEM 
PREFORMED 
STEM 
HEAD 


Left: A regular hollow-type rivet—Right: A 
self-plugging rivet 


has been found to have a wide range 0 
uses in other applications. Briefly de- 
scribed, the rivet consists of an assembly 
of two parts, a hollow member and a stem. 
The action of a special riveting gun pulls 
the stem into a blind head and completes 
the rivet installation. These rivets are 


GUN HEAD 


One man can apply this special-type rivet intended for use where a bucking bar 
cannot be employed 


through the Safe-T-Lift equalizing unit. 
The unit consists of a sturdy steel block 
and a floating sheave specially constructed 
to fit the steel alloy chain. 

When loads are lifted, one chain leg be- 
comes longer than the other and as the 


(Turn to second left-hand page) 


available in a variety of types, diameters 
grip lengths and alloys, intended to med 
practically any industrial application where 
their use is indicated. They may be us 
on a wide range of pliable and brittle mate 
rials, as well as on all sheet metals. 
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@ American Car & Foundry 
Company 


@ Canadian Car & Foundry 
Company, Ltd. 


@ Cleveland Production 
Company 


' € Griffin Wheel Company 


® Marshall Car Wheel & 
Foundry Company 


AMCCW members 1945 


€ Maryland Саг Wheel 
Company 

ә Mt. Vernon Car Manu- 
facturing Company 

@ New York Car Wheel 
Company 

© Pullman-Standard Car 
Manufacturing Com- 
pany 

® Southern Wheel Division, 
American Brake Shoe 
Company 


© The Tredegar Company 


. they spend their time and money 


J - 

7 his list of AMCCW members should interest every progressive railroad man. 
One good reason: it’s a rolleall of firms giving top priority to the interests of the 
railroad industry. 

Seeking without pause to make a good chilled car wheel better . . . spending 
long careful man-hours in protective testing . . . allocating dollars without stint to 
laboratory maintenance, these member companies unhesitatingly place service and 
improved product first. 

It is a condition of good AMCCW standing that such policies command strict 
adherence. That is why the work of Association inspectors gets every cooperation 
from every member . . . why Association research and new product development 
work gets firm sipped all down the membership line. In the long run, it may well 
prove to be a sound reason why wartime peaks in freight 
car performance are establishing all-time records, when 

needed most. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
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LIMA DELIVERS THE FIRST 
OF 700 STEAM LOCOMOTIVES 
BEING BUILT IN AMERICA 


In the war wreckage of the French rail- 
ways five out of six of her locomotives 
were destroyed, and to restore normal 
life in France her transportation system 
must be rehabilitated as quickly as 
possible. 

America has been called upon to meet 
the desperate need for motive power 
and seven hundred 2-8-2 steam locomo- 
tives have been ordered here, of which 
180 are being built by Lina. 

Realizing the vital importance to 
France of these locomotives, Lima is 


meeting the emergency by building its 


share in record time. The first of any of 
the seven hundred to be completed was 
turned over to representatives of the 
French Supply Mission on July 31, after 
being christened the “Liberation” at a 


ceremony at the Lima Works. 
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An “Atomic” Locomotive? 


RareH Lucas of the United States In- 
dustrial Research & Development Co., of 
Elmira, N. Y., on September 11, told re- 
porters for the daily newspapers at Newark, 
N. J. that laboratory tests he had made 
had succeeded in releasing atomic energy 
from mercury in a manner adaptable for 
use as a source of energy for locomotive 
propulsion; and that the New York Central 
had expressed an interest in his experi- 
ments. He added that he expected to have 
N. Y. C. cooperation, enabling him to in- 
stall his mechanism in a locomotive of that 
company for test purposes. 

The railroad has neither confirmed nor 
denied this report, declining at this time 
to make a statement of its negotiations with 
Mr. Lucas, if any. 


Orders for New Equipment 
on Books as of August 1 


Freight Cars—As of August 1 there was 
a backlog of 34,797 íreight cars on order 
and undelivered for domestic service. Of 
these, 32,682 were ordered by 51 railroads, 
1,815 by private-car lines and industrial 
companies, and 300 by government agencies. 
Railroad orders comprised 20,340 box, 5,332 
hopper, 5,738 gondola, 850 flat, 89 dump, 50 
pulpwood, three refrigerator and 280 ca- 
boose cars. The total orders were allocated 
25,113 to contract car builders and 9,684 to 
company shops. 

Passenger-Train Cars—As of August 
1, 1945, there was a backlog of 1,155 pas- 
senger-train cars on order for domestic 
railroads, which number was almost equal 
to four years’ average production during the 
twelve years preceding the war, 1930-41, 
inclusive. Deliveries on these cars were 
scheduled to begin in August. Included 
were 696 coaches, 8 multiple-unit coaches, 
45 coach combinations, 18 club-parlor- 
lounge-observation cars, 38 baggage-ex- 
press, 129 sleeping, 126 dining, 51 postal 
cars, and 43 additional cars, the types of 
which are unknown. Excepting 10 cars for 
the Long Island and 90 for the Pennsyl- 
vania ordered from the latter's shops, the 
remaining 1,055 cars are scheduled for 
building in contract shops. 


Thirty-six Hour Week Asked 
by Shop Craft Unions 


THE seven railway shop craft unions 
have announced that they will seek a six- 
hour day, six-weekday work week from the 
railways with no reduction in pay, accord- 
ing to a statement by William Jewell, pres- 
ident of the Railway Employees Depart- 
ment of the American Federation of Labor. 
The decision to seek a shorter work week 
was reached after a three-day conference 
of general chairmen, meeting in Chicago 
on September 12, 13 and 14. 

Mr. Jewell said that the railroads “will 
be requested to agree to establish a six-hour 
day, six week-days a calendar week, with- 
out reduction in present straight-time 
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weekly compensation, instead of the present 
eight-hour day, six week days a calendar 
week." He stated that no changes in work- 
ing rules would be sought other than those 
needed to make the requested shorter work- 
week effective. 

The seven co-operating unions will file 
formal notice upon the carriers on Septem- 
ber 25, according to Mr. Jewell, who added 
that a detailed public statement explaining 
the reasons for the request would be issued 
shortly. The group, of which he is presi- 
dent, represents 400,000 railway employees 
and has contracts on all of the nation's 
major rail carriers except the Pennsyl- 
vania and Western Maryland, he said. 

The organizations filing the demand are: 
The International Association of Machin- 
ists; the International Brotherhood of Boil- 
ermakers; Iron Shipbuilders and Helpers 
of America; the International Brotherhood 
of Blacksmith, Drop Forgers and Helpers; 
the Sheet Metal Workers International As- 
sociation; the International Brotherhood of 
Electrical Workers; the Brotherhood of 
Railway Carmen of America and the In- 
ternational Brotherhood of Firemen, Oilers, 
Helpers, Roundhouse and Railway Shop 
Laborers. 


Railroads Now Have 3,202 Diesel 
Locomotives in Service 


ACCORDING to statistics compiled by the 
Railway Age, there were 3,202 Diesel loco- 
motives in service on domestic railways as 
of June 30, 1945, including 2,791 owned by 
Class I railways (excluding terminal and 
switching companies) and 411 owned by 
terminal and switching companies and Class 
II and III roads. Class I roads were oper- 
ating 642 Diesel road locomotives having a 
total of 2,047,590 hp. and 2,149 switchers 
with a total of 1,725,038 hp. 

There were 271 Diesel locomotives in- 
stalled during the first six months of 1945, 
including 25 5,400-hp., five 4,050-hp. and 21 
2,700-hp. freight locomotives; 81 2,000-hp. 
passenger and combination passenger and 
freight locomotives and 139 switchers av- 
eraging 824 hp. The distribution by horse- 
power of Diesel locomotives on Class I 
railroads as of June 30, 1945, is shown in 
the accompanying table. 


B. & O. Orders Radio-Telephon 
for New Castle, Pa., Yard 


AN order for radio-telephone equipneni 
believed to be the first from any railroa 
for equipment of very-high frequency, а 
been placed with the Bendix Radio divi 
sion of the Bendix Aviation Corporation 
by the Baltimore & Ohio for use in its yan 
at New Castle, Pa. It will facilitate th 
operation of the freight classification yar 
at that point. . 

The B. & O. first tested low-frequenc 
radio-telephone equipment in 1928, and it 
July of last year, in cooperation with Ben 
dix, made its first test of high-frequeng 
radio telephone equipment in its Baltimor 
terminals. At that time, А. S. Hunt, n 
chief engineer of communications and sig 
nals, reported the test was so satisfactory 
expected to arrange for a permanent i 
stallation as soon as conditions permittd 

The equipment to be installed at Na 
Castle will consist of a fixed radio tran 
mitter and receiver, and of mobile tram 
mitter receiving units installed on switch 
ing engines, and will have three main coa 
trol points so the yard office may be i 
constant radio communication with th 
crews in charge of engines switching th 
trains. This, it is said, will not only ex 
pedite switching under normal condition 
but will also be of special value when th 
weather is adverse and hand signals 21 
not easily visible. The transmitters w 
broadcast under specific wave length i 
the 156-162 megacycle range under licens 
issued by the Federal Communications Con 
mission. 

It is expected the installation at Ne 
Castle may further prove the practicabilit 
of radio-telephone for railroad use, and tha 
gradually it will be expanded for use d 
moving trains in main-line service. 


New Shop Projects 


New York, New Haven & Hartford- 
The Federal district court at New Haven 
Conn. has approved the expenditure 0 
$675,000 for the construction and equippint 
of a new Diesel locomotive maintenant 

(Continued on next left-hand page) 


Diesel Locomotives in Service on Class I Railways—June 30, 1945 


Passenger and comb. 


Freight locomotives pass. and frt. locomotives Total Hp 

no. d 

Horsepower No. Total hp. No. ‘Total hp. locomotives total 
5,400 1,166,400 11 59,400 227 122589 
4,050 24,300 1 4,050 28,350 
3,600 es 2 7,200 2 7,200 
2,700 67,500 10 27,000 35 94,500 
осе С 7 301 602,000 301 602,000 
1,800 nf 1 5,800 31 55,80 
1,200 ze. 8,400 7 gin 
1,000 8,000 14 14,000 22 220€ 
380 3,040 Be Epor 8 iw 
Under 380 500 Ms. anda 2 50 
. . 30 m و کے‎ 

Total road locos. ............ 265 1,269,740 377 777,850 642 204% 
Switching locos. (Average 803 hp. per locomotive) 2,149 Mas 
Total rd. and sw. locos. ........ 2,791 3,772,028 


Note:—411 Diesel locomotives of 286,660 total horsepower are estimated to be in service on switchins 
and terminal companies and on Class II and III railroads. 
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The Pennsylvania Railroad’s 
T-1 Locomotives 


SPEED MILES PER HOUR 


Ralph P. Johnson, Chief Engineer of the Baldwin Locomotive 
Works says: 


“The maximum indicated horsepower of the T-I locomotive 
is 40 percent higher than that of any locomotive previously 
tested at Altoona. The graph shows the maximum indicated 
horsepower of the T-I locomotive at various speeds, based on 
a steam supply of 100,000 pounds per hour.” 


From paper read before the New York Railroad Club on May 
17, 1945. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 
NEW YORK • CHICAGO 
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shop for the New Haven at New Haven, 
Conn. The road needs a centrally located 
Diesel shop to supplement repair and main- 
tenance shops at Boston, Mass., and New 
York and to care for the large number of 
Diesel units operated in the New Haven 
area. The new shop will handle period- 
ical inspection and maintenance of Diesel 
switchers, as well as running repair work 
on road locomotives. Special features will 
include an overhead traveling crane, full 
length inspection pits, high speed locomo- 
tive jacks, a drop table, and an overhead in- 
spection platform. Small individual shops 
for the repair of electrical air brake, and 
signal equipment will complement the main 
shop. Modern locker room and washroom 
facilities will be provided. 

Pere Marquette—The Pere Marquette 
has awarded a contract, amounting to 
$90,000 to L. D. Strandberg & Son, Chi- 
cago, for the construction of a two-stall 
Diesel enginehouse at Chicago. 


Susquehanna Completes 
Dieselization 


Tue New York, Susquehanna & Western 
has received delivery of the last of a fleet 
of 16 1,000-hp. Diesel-electric locomotives 
built by the American Locomotive Company 
and the General Electric Company. These 
16 Diesel units replace 32 steam locomotives 
and effect complete Dieselization of the 
railroad. 

Based on actual costs in 1944, conversion 
to all Diesel-electric operation is reported 


to be producing savings at the rate of more 
than $400,000 a year. Maintenance and de- 
preciation on 75 coal cars no longer required 
and maintenance of way and structures ex- 
penses, allowing for new Diesel-electric fa- 
cilities, have been reduced to effect a saving 
of approximately $19,000 a year. The 
operating cost of the new units on passen- 
ger runs is reported to be 49 cents per loco- 
motive-mile as compared to $1 per locomo- 
tive-mile for the steam engines. In addition, 
in 1945 the 16 units will handle an esti- 
mated 113,000,000 freight-ton-miles at an 
operating cost of 60 cents per locomotive- 
mile against $1.14 per locomotive-mile for 
the steam engines. Performing 6,575 hours 
of yard service annually, the Diesels are 
reported to be saving more than $20,000 
a year over the operating cost of the steam 
engines in this service. 


Directory 


The following list gives names of secretaries. 
dates of next regular meetings, and places of 
meetings of mechanical associations and railroad 
clubs: 


ALLIED Rarttway Supprty Association.—J. Е. 
Gettrust, Р. О. Box 5522, Chicago. 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 
I. Henline, 33 West Thirty-ninth 
street, New York 18. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
. E. Davies, 29 West Thirty-ninth street. 
New York 18. 
Rartroap  DrivisroN, — Е. L. Woodward 
Railway Mechanical Engineer, 105 West 
FoREMEN'S Assocta- 


Adams street, 
TION.—O. R. Highfield, 74 Roosevelt Ter- 


ANTHRACITE VALLEY Car 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the September Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Chicago, Burlington & Quincy ....... 10 4,000-hp. Diesel elec. pass. Electro-Motive 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Baltimore & Ohio vitem 350 70-ton covered hopper American Car & Fdry. 
Chesapeake & Ohio .......... iua 8500 50-ton hopper coal American Car & Fdry. 
500 50-ton hopper coal General American 
200 70-ton covered hopper .. General American 
Denver & Rio Grande Western ... i 200 70-ton ballast .. American Car & Fdry. 
Missouri-Kansas-Texas ...... ng . 50 70-ton covered hopper American Car & Fdry. 


Texas & Pacific ... 70-ton covered hopper 


FREIGHT-Car INQUIRIES 


American Car & Fdry. 


Reading ...... fife? Fd Š 1,000 SOON POR COLA SA EES 
PASSENGER-CAR ORDERS 
Road No. of cars Туре оў саг Builde: 
Chicago, Burlington & Quincy d 22 Comb. bagg. & buffet .. Edw. G. Budd 
82 Chair . Edw. G. Budd 
22 Diners Edw. G. Budd 
22 Parlor-lounge Edw. G. Budd 
13 Bagg.-mail ..... Pullman-Std. 
43 Сат аи с dee PUN Pullman-Std. 
18 Guill o. AKG e КИИН Pullman-Std. 
18 Diner’ aras oe AR Pullman-Std. 
43 Sleeping Denn Pullman. Std. 
13 Obes.:lounge: salê a in Ss эче е» Pullman-Std, 


54 Bagg.mail .............»- Edw. С. Budd 


1 Ten will be experimental, lightweight cars. ' 

3 For two complete new sets of equipment for the Chicago-Twin City Zephyrs. Each of the chair 
cars and the parlor-lounge cars will contain “Vista Domes’’—raised glass-enclosed observation rooms— 
develo by General Motors Corporation, and introduced in an experimental Burlington car on July 
23. The cars will be of stainless-steel construction. 

з For a 12-car “Empire Builder," the Burlington's share of the five trains required to streamline 
the Chicago-Pacific Northwest service operated in connection with the Great Northern. 

*To complete the streamlining of the Burlington’s daytime Zephyr service between Chicago and 
Omaha, Neb., and Lincoln. The cars will be stainless steel. 
NOTES: 

Plans have been virtually completed for new streamline passenger-train service between Chicago 
and Florida points, by the Pennsylvania, Chicago & Eastern Illinois, and Illinois Central and their 
southern connections. The proposed new trains will be powered by 4,000-hp. Diesel-electric locomo- 
tives and will consist of coaches, diner and all-room sleeping cars. It is expected that the trains 
will comprise 14 cars each and will cost about $1,500,000 each, ownership will be shared by the Louis- 
ville & Nashville; Nashville, Chattanooga & St. Louis; Atlantic Coast Tin Florida East Coast; and 
Central of Georgia. 

The Chicago Burlington & Quincy, in association with the Denver & Rio Grande Western and the 
Western Pacific, is planning the purchase of 60 passenger cars of stainless-steel construction to 
re-equip the “Exposition Flyer” now operated daily by these lines between Chicago and San Fran- 
cisco. 
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race, Wilkes-Barre, Pa. Meets January, 
March, May and November at Scranun, ra 
February, April, October and December at 
Wilkes-Barre, Pa. 
ASSOCIATION OF AMERICAN  RAILROADS.— Charles 
Buford, vice-president Operations an 
Maintenance rtment, Transportation 
Building, Washington 6, D. C. 
OPERATING Section.—J. С. Caviston, 50 
Vesey street, New York 7. 
MECHANICAL Diviston.—A. C. Browning, | 
59 East Van Buren street, Chicago 5. 
PURCHASES AND Stores Divisios.—W, |. 
Farrell, Executive Vice irman, Transpor- 
tation Building, Washington 6, D. C. 
Motor Transport DivisIoN.—George М. 
Campbell, Transportation Building, Washing- 
ton 6, C. 

CANADIAN RarLway CrLvE.—R. C. Crook, 4415 
Marcil avenue, N. D. Montreal, Que 
Regular meetings, second Monday oí each 
month, except June, July and August, at 
Windsor Hotel, Montreal, Que. 

CAR DEPARTMENT ASSOCIATION OF Sr. Lovis.— 
J. J. Sheehan 1101 Missouri Pacific Bldg, 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
July, and August, DeSoto Hotel, St. Louis. 

CAR DEPARTMENT OFFICERS ASSOCIATION.—]. Н. 
Stremmel, 6536 Oxford avenue, Chicago. 

Car FOREMEN'S ASSOCIATION OF CHICAGO.—Ralph 
J. Feddor, 2803 North Campbell avenue, Ch: 
cago. Regular meetings, second Monda; in 
cach month, except June, July and August, 
La Salle Hotel, Chicago. 

CAR FOREMEN'S AssoctaTIon oF OMAHA, Согу 
CIL BLUFFS AND SOUTH OMAHA Ixrn 
CHANGE.—H. E. Moran, Chicago Great West 
ern, Council Bluffs, Ia. Regular meetings 
second Thursday of each month. 

CENTRAL RAILWAY CLUB or BurrALo.—R. Е 
Mann, Room 1840-2, Hotel Statler, Bufiii. 
N. Y. Regular meetings, second Thursday oi 
each month, except June, July and Augus, 
at Hotel Statler, Buffalo. 

EASTERN CAR FOREMEN'S ASSOCIATION.—W. Р. 
Dizard, 30 Church street, New York 7. Reg: 
ular meetings ,second Friday of gl! 
February, March, April, May, т, and 
November at Engineering Societies Bldg. 29 
West Thirty-ninth strect, New York 18. 

INDIANAPOLIS Car INSPECTION ASSOCIATION.— 
Roy Ent, A. A. R., clerk P, & E., Big Four 
building, Indianapolis, Ind. Regular meet 
ings, frst Monday of each month, except 
uly, August and September, in Indianapolis 

nion Station, Indianapolis, at 7 p. m. 

LOCOMOTIVE MAINTENANCE OFFICERS’ Associs 
TION.—C. . Lipscomb, 1721 Parker St, 
North Little Rock, Ark. 

Master BOILER MAKERS’ Assoctation.—A. Ё. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany 3, N. Y. 

New ENGLAND RAILROAD Crus.—W. E. Cade, Jr. 
683 Atlantic avenue, Boston, Mass. Regular 
meetings, second Tuesday in each month, 
except June, July, August and September, 
at Hotel Vendome, Boston, Mass. 

New YORK RAILROAD CLus.—D. W. Pye, Room 
527, 30 Church street, New York 7. Meet 
ings, third Thursday in each month, except 
June, July, August, September and December, 
at 29 West Thirty-ninth street, New York 18 

NORTHWEST Car Men’s Association. — E. N 
Myers, chief interchange inspector, Minne 
sota Transfer Railway, St. Paul, Mim 
Meetings first Monday each month, except 
June, July and August, at Midway C^ 
rooms, 1931 University avenue, St. Paul. 

NortHwest Locomotive Association. — С. T. 
Cardell, 820 Northern Pacific Building, St 
Paul, Minn. Meetings third Monday of each 
month, except June, July and August. 

Pacrric RarnLway CrLum.—William S. Wollner, 
P. O. Box 458, San Rafael, Calif. Regular 
mectings, second Thursday of each alternate 
month at Palace Hotel, Sin Francisco, Calif., 
and Biltmore Hotel, Los Angeles. 

RAILWAY CLUB or PrirrsBURGH.—]. D. Conway, 
308 Keenan Building, Pittsburgh, Pa. Reg 
ular meetings, fourth Thursday in month 
except June, July and August, Fort Pit 
Hotel, Pittsburgh, Pa. 

RAILWAY FUEL AND TRAVELING ENGINEERS’ Asse 
CIATION.—T. Duff Smith, Room 811, Uti- 
ties Building, 327 South La Salle street, Chi- 
cago. . 

RAILWAY SUPPLY MANUFACTURERS’ ASSOCIATION 
—J. D. Conway, 308 Keenan Building, Pitt» 
burgh, Pa. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUs-- 
A. Miller, Box 120 S, Atlanta, Ga 
Regular May, fe third Thursday in January, 


‘March, May, July and September. Апош! 
meeting, third Thursday in November, Ansley 
Hotel, Atlanta, Ga. 

Toronto RaiLwav Crus.—D. M. George, Box 8 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July, 
and August, at Royal York Hotel, Toronto. 

Western RAILWAY Crum.—E. E. Thulin, exece 
tive secretary, Suite 339 Hotel еттт. 
Chicago. Regular meetings third Monda; 
in each month, except June, July, Augos 
September, December, and January, Hote! 
Sherman, Chicago. 
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e Union Pacific’s mighty 4-8-8-4's, de- 
signed to meet today's tremendous de- 
mands for fast freight movement, are 


capable of continuous operation under 


To d 0 maximum horsepower output. 
T d y J b The firebox of each locomotive of this 
0 а у $ 0 type is equipped with seven Security Cir- 
culators, making it possible to maintain 


a well proportioned brick arch. 


The Water Line is Your Life Line 


NEW YORK CHICAGO 


SECURITY CIRCULATOR DIVISION 


ctober, 1945 79 


ROADING 
GREAT NEW DAY FOR RAIL 
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it makes 
little difference 
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IT'S A GREAT NEW DAY FOR RAILROADING 


Denver & Rio Grande 
Western’s 540 
Over mountainous terrain 
rolled up 
337,728 miles between 
January 1942 and January 1945. 
Average availability 83.7%. 

Average miles per month 9,650. 


St. Louis & Southwestern’s 900 
over flat country rolled up 
66,998 miles between 
June 1944 and January 1945. 
Average availability 89.3%. 

Average miles per month 11,166. 


It makes little difference— 


Over mountains or on the level. 


ON TO FINAL VICTORY Ж BUY MORE WAR BONDS 


WORTHINGTON PuMP & MACHINERY 
CorporaTion.—Ralph M. Watson, formerly 
chief engineer of the centrifugal engineer- 
ing division of the Worthington Pump & 
Machinery Corporation, has been appointed 
assistant to Harry А. Feldbush, vice- 
president in charge of engineering. 


* 


WESTINGHOUSE ELECTRIC CORPORATION.— 
Edgar W. Bartz has been appointed weld- 
ing specialist for the San Francisco, Cal., 
bay area for the Westinghouse Electric Cor- 
poration. Prior to his recent transfer to 
San Francisco, Mr. Bartz had served in 
the company’s Trafford, Pa., plant as a 
specialist in electric welding electrodes 
and materials. 

The Westinghouse Electric Corporation 
has acquired the B. F. Sturtevant Com- 
pany of Boston, Mass., manufacturer of 
air handling and processing equipment, 
which it will operate as a division of the 
parent company. In addition to its main 
plant at Boston, the Sturtevant Company 
has factories at Camden, N. J., La Salle, 
Ill, Berkeley, Calif, and Galt, Ontario, 
Canada. f 

Frank C. Kline, special representative 
for the lamp division of the Westinghouse 
Electric Corporation in its Northwestern 
district headquarters at Chicago, has been 
appointed acting manager of the Southwest- 
ern district with headquarters at St. Louis, 
Mo., to succeed Dan M. Galvin, who is 
entering private business in Dallas, Texas. 


* 


MONROE Auro EQUIPMENT CoMPANY.— 
The Monroe Auto Equipment Company, 
Monroe, Mich., has purchased a large new 
plant at Hillsdale, Mich, which will be 
equipped to compound and mould rubber and 
synthetics. The new plant is a part of a $1,- 
500,000 expansion program recently an- 
nounced by the company. 

Donald L. Whitehouse, assistant manager 
of the Washington, D. C., office of the 
Monroe Auto Equipment Company, has 
been appointed manager of the newly es- 
tablished office in Chicago. The new office, 
which is located at 3001 Willoughby Tower 
building, Chicago, will handle sales of all 
of the company's products in the West. 


* 


Economy ARCH Company.—Henry К. 
Patjens has been elected president of the 
Economy Arch Company of St. Louis, Mo. 
Foi the past seven years Mr. Patjens has 
been a sales engineer of the Baldwin Loco- 
motive Works with headquarters in St. 
Louis. 

* 


AMERICAN STEEL & WIRE CoMPANY.— 
Harry M. Francis has returned to the 
American Steel & Wire Co., U. S. Steel 
subsidiary, where he will resume his duties 
as assistant vice-president, sales, following 
a three-year period of service with the War 
Production Board in Washington. 
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— Supply Trade Notes 


REPUBLIC STEEL Corporation—N. J. 
Clarke, vice-president in charge of sales, has 
been elected senior vice-president of the 
Republic Steel Corporation and J. M. 


N. J. Clarke 


Schlendorf, assistant vice-president of sales 
has been elected vice-president in charge 
of sales to succeed Mr. Clarke. 

N. J. Clarke began his career as an office 
boy with the Bourne-Fuller Company in 
1897. He was appointed salesman and later 
manager of the company’s Pittsburgh, Pa., 
office and was transferred to Cleveland in 
1912 as secretary and sales manager of the 
Upson Nut Company which Bourne-Fuller 
had acquired. He was a major in the ord- 
nance department in the first world war, 
after which he returned to Bourne-Fuller 
as vice-president and general manager. He 
organized and became president of the Lake 
Erie Bolt & Nut Co. in 1919. Mr. Clarke 
was appointed vice-president in charge of 
sales for Republic in September, 1930, 
shortly after the corporation was formed. 

J. M. Schlendorf was employed with the 
American Sheet & Tin Plate Co. from 1905 


J. M. Schlendorf 


to 1915. During the next two years he was 
assistant purchasing agent of the Willys- 
Overland Company and in 1917 was ap- 
pointed vice-president in charge of sales of 
the Central Steel Company, Massillon, Ohio. 
He continued in that position when Central 


Steel and the United Alloy Steel Согрогг- 
tion merged in 1926 to form the Centri 
Alloy Steel Corporation. When that com- 
pany became a part of the Republic Sted 
Corporation in 1930, Mr. Schlendorf was 
appointed manager of sales of the alloy 
steel division. He was appointed assistant 
vice-president in charge of sales in 1936. 
* 


LAMSON 
Lamson & Sessions Company, Cleveland, 
Ohio, has acquired the Key Bolt Appliance 
Division of Hardinge Brothers, Inc., of 
Elmira, N.-Y. : 

* 

MALABAR MACHINE Company. — Ralph 
W. Payne of Washington, D. C., and E. 4. 
Thonwell of Atlanta, Ga., have been ap- 
pointed to the sales force of the Malabar 


Machine Company, product division of the 


Menasco Manufacturing Company. 
* 


UNITED States STEEL ComPoRATION.— 
Charles Н. Rhodes, vice-president of the 
United States Steel Corporation at Chicago 
has retired. 

* 

FINCH TELECOMMUNICATIONS, INc— 
Captain W. С. Н. Finch, United States 
Naval Reserve, has been returned to inac- 
tive duty and will assume the presidency o 
Finch Telecommunications, Inc, Passaic 
and Clifton, N. J. 

ә 

ЈоѕеРН T. Ryerson & Son, INc.—Roland 
W. Burt, eastern manager of railroad sales. 
has been appointed manager of the Tubular 
Products division of Joseph T. Ryerson & 
Son, Inc., with headquarters in Chicago. 

* 

PHILIP CAREY MANUFACTURING Со. 
C. L. Owens, assistant general sales man- 
ager, has been appointed general sales man- 
ager of the Philip Carey Manufacturing 
Co., Cincinnati, Ohio. 

* 

AMERICAN ROLLING MILL Company.— 
The functions of the Armco Railroad Sales 
Company, a wholly owned subsidiary of 
the American Rolling Mill Company, have 
been discontinued. The company’s sheet and 


wheel business has been transferred to the - 


American Rolling Mill Company and its 
drainage and fabricated products in the 
railroad field will be handled by the Armco 
Drainage & Metal Products, Inc., another 
wholly owned subsidiary. All of the Armco 
Railroad Company's key men and clerical 
force will become part of the American 
Rolling Mill organization. The following 
changes have been made: Logan T. John- 
son, president and general manager, ha: 
been appointed administrative assistant to 
the sales manager of the American Rolling 
Mill Company ; H. M. Arrick, district man- 
ager in St. Louis, Mo, has been 
appointed district manager of Armco in 
St. Louis; Robert Y. Barham, district man- 
ager in Chicago, has been appointed as- 
sistant district manager of Armco in Chi- 
cago; G. Russell Betts, salesman in the 
Chicago office, has been appointed manager 
(Continued on next left-hand page) 
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of railroad sales, O’Neall division, Armco 
Drainage & Metal Products, Inc., Chicago; 
Charles М. Colvin, sales engineer, Berke- 
.ley, Calif, has been appointed sales engi- 
neer, Armco Drainage & Metal Products, 
Berkeley; W. N. Crout, district manager 
in Cleveland, has been appointed assistant 
district manager for Armco in Cleveland; 
W. P. Lipscomb, district manager, Rich- 
mond, Va. has been appointed Armco's 
representative in Richmond; N. A. Powell, 
district manager, Houston, Tex., has been 
appointed manager of railroad sales, south- 
western division, Armco Drainage & Metal 
Products, Houston; W. О. Robertson, dis- 
trict manager, Philadelphia, Pa., has been 
appointed manager of railroad sales, east- 
ern division, Armco Drainage & Metal 
Products, Philadelphia; K. A. Smith, dis- 
trict manager, Berkeley, Calif., has been 
appointed district manager, Armco Drain- 
age & Metal Products, Berkeley, and James 
L. Turvey, salesman, New York, has been 
appointed a salesman for Armco in New 
York. ۴ 


EDWARD G. Bupp MANUFACTURING Com- 
PANY.—A two-year reconversion and expan- 
sion program costing $16,000,000 is under 
way at the Edward G. Budd Manufacturing 
Company’s plants in Philadelphia, Pa., and 
in Detroit, Mich., according to Edward G. 
Budd, president. Of this total, $1,750,000 
will be spent for recorsverting and equipping 
Budd’s Red Lion plant, recently leased for 
the manufacturing of from two to four 
stainless steel railroad passenger cars per 
day. This work is expected to be completed 
early next year. Construction of railroad 
cars has already been started without wait- 
ing for completion of this program and 
the first cars are expected to come off the 
lines this fall. 


GENERAL ELECTRIC COMPANY.—Harry A. 
Winne, vice-president in charge of engi- 
neering for the General Electric Company’s 
apparatus department, has been appointed 
vice-president in charge of engineering 
policy for the entire company, with head- 
quarters in Schenectady, N. Y. Ernest E. 
Johnson, assistant engineer of the aero- 
nautics and marine engineering division, 
has been appointed to succeed Mr. Winne 
in the apparatus department. Victor S. 
Harrington has been appointed district 
manager of the newly created transportation 
division of the company’s Pacific district 
apparatus department, with headquarters in 
San Francisco, Calif. For the past several 
years Mr. Harrington has been transporta- 
tion specialist in the San Francsico office. 
Henry I. Guy, assistant manager of the 
transportation divisions at the Erie, Pa., 
works, has retired after more than 40 years 
of service with the company. 

Harry A. Winne joined General Electric 
as a student engineer in the testing depart- 
ment after his graduation from Syracuse 
University with a degree in electrical en- 
gineering in 1910. The following year he 
was appointed head of the large motor, 
generator, and synchronous converter test, 
and subsequently assistant general night 
foreman of the testing department. In 1916 
he was promoted to the power and mining 
engineering department, now known as the 
industrial divisions, and six years later was 
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assigned to the steel mill section of the 
industrial engineering department, becom- 
ing head of that section in 1930. He was 
appointed sales manager of the combined 
mining and steel mill section and, in April 
1937, assistant to the engineering vice 
president. He was elected vice-president in 
charge of apparatus design engineering in 
October, 1941, and of the engineering ap- 
paratus department in January, 1945. 

Ernest E. Johnson joined the General 
Electric testing department after his gradu- 
ation from Washington State College in 
1922 with a degree in electrical engineer- 
ing. He was assigned to the engineering 
general department in 1924; appointed as- 
sistant to the executive engineer of the 
General Electric research laboratory in 
1931; engineer of the generator voltage 
regulafor department in 1934, and assistant 
to the assistant to the Schenectady works 
manager in 1938. He subsequently became 
engineer of the aeronautics division, aero- 
nautics and marine engineering department 
and for the past few years has been as- 
sistant engineer of the aeronautics and 
marine engineering dun. 


ELAsric Stop Nut CORPORATION oF 
AMERICA.—O. М. Hullinger has been ap- 
pointed manager of the Chicago office of 
the Elastic Stop Nut Corporation of Amer- 
ica, with headquarters at 20 North Wacker 
Drive. 

Mr. Hullinger came to the Esna cor- 
poration from the Line Material Company, 
where he was manager of transformer sales. 
Previous to that, he had served as sales 
manager for the Tips Tool Company. He 
was also with the Ohio Brass Company, 
and worked in railroad and public utility 
fields for many years. He received his 
engineering training at Armour Institute 
of Technology. f 


Ransome MACHINERY CoMPANY.—H o- 
hart C. Ramsey, executive vice-president of 
the Worthington Pump & Machinery Corp., 
has been appointed also president of the 
Ransome Machinery Company, a Worth- 
ington subsidiary. J. G. Ten Eyck, who 
has just completed five years of active serv- 
ice with the U. S. Navy and who formerly 
was president of the industrial engineering 
firm of Ten Eyck, Inc., has been appointed 
vice-president and general manager of Ran- 
some and Kenneth W. Horsman, formerly 
superintendent of welding and steel fabri- 
cation at Worthington’s Harrison, N. J., 
works, has been transferred to Ransome as 
works manager. 


Arco CoMPANY.—Plans have been an- 
nounced for the immediate construction of 
a two-story research laboratory for the 
development of improved paints, lacquers. 
varnishes and new industrial coatings. The 
structure will be of steel and brick con- 
struction and will be located adjacent to 
the Arco Company's general offices at 7301 
Bessemer Avenue, Cleveland. 

* 


NATIONAL BATTERY CouPANY.—The Na- 
tional Battery Company has announced 
plans for a new building on approximately 
eight acres of land in St. Paul, Minn, 
which it recently purchased from the North- 
ern Pacific. 


Арлмѕ & WESTLAKE Co.—Russell D., 
John has been appointed general sales man- | 
ager of the Adams & Westlake Co. with | 
headquarters in Elkhart, Ind. Mr. John 
joined the company as a salesman in the 
southeastern territory in 1926. He wa 
appointed eastern manager in charge of 
the company’s New York office in 19% 
Fred C. Rauch succeeds Mr. John as eastern 
manager. é 


R. D. Woop Company.—The R. D. Wood 
Company has moved its Philadelphia, Pa, 
offices to the Public Ledger Building, Inde- 
pendence Square. 


PuLLMAN-STANDARD CAR MANUFACTUR- 
ING Company.—The Pullman-Standard Car 
Manufacturing Company, on September |, · 
announced that it has purchased from the ; 
Navy Department the huge ship assembly 
building erected at its car works plant in 
Chicago for the construction of ships. The 
sale places at the disposal of the company a 
building which will form the nucleus for | 
а new passenger-car body shop. The struc. 
ture, which has an area of 171,000 sq. ft, 
will be expanded to more than twice its; 
present size and, in addition, will be pro 
vided with a covered section of another 
40,000 sq. ft. for steel storage. When corr 
pleted, the new shop will replace the present 
steel shop. 


Obituary 


FRED A. Pawsey, chief engineer of the 
Ohio Locomotive Crane Company, Bucyrus, 
Ohio, died September 3. Mr. Pawsey was 
graduated from the Case School of Applied 
Science in 1905 and has been associated with 
the Ohio Locomotive Company since July, 
1919. " 


CHARLES H. WiLsoN, manager of the 
Fairbanks, Morse & Company, railroad 
sales division, died in Chicago on Septem 
ber 13 following a brief illness. 

* 


R. С. PHILLABAUM, service engincer Cf 
the Locomotive Finished Material Com 
pany, in Chicago, was killed in an accident 
at his home on September 1. 

* 


F. ARCHER THOMPSON, head of the De 
troit, Mich., office of the Bullard Company's 
machine-tool plant at Bridgeport, Conn. 
died July 31. He was 62 years of age. 

* 

Morris S. EanL, Chicago district тат: 
ger of the Electric Service Manufacture 
Company, died suddenly on September 3. 
Mr. Earl had been with the Electric Serv- 
ice Manufacturing Company since its for- 
mation in 1906. He was 62 years old. 

* 


Epwarp STEPTOE Evans, founder ant 
president of the Evans Products Compan). 
Detroit, Mich., died on September 6. Mr. 
Evans was born at Thaxtons, Va., on May 
24, 1879, and was educated at George W ash- 
ington University. ` In 1915 he founded 
the Evans Products Company which has 
been active in the development of aut 
loading devices for freight cars and other 
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The Atlantic Coast Line adopts "UNION" I.T.C. 


to expedite road and yard traffic 


In a move to expedite both freight and passenger traffic on 
its lines between Rocky Mount, N.C. and Wilmington, N.C., F 
and between Wilmington, N.C. and Florence, S.C., the ; 
Atlantic Coast Line Railroad has begun the installation of | 
“Union” Inductive Train Communication in this area. | 

Equipment of the frequency-modulation type for four | 
wayside stations and 36 vehicles has been ordered, which will 
equip all regularly scheduled freight and passenger trains 
operating on specified lines of road. 

"Union" LT.C. will also be installed in the freight yards 
at South Rocky Mount and equipment for two yardmaster 
offices and nine switching locomotives has also been ordered. 

The line to be equipped includes that portion of the double- 
track line from Rocky Mount to Contentnea, N.C.; the 
single-track line from Contentnea to Pee Dee, S.C., by way 
of Wilmington, and that portion of the double-track line 
from Pee Dee to Florence. 

In addition to the immediate advantages derived from 
this system of train communication, the Atlantic Coast Line 
expects to gain experience in methods of utilizing these 
advantages in main-line operation. 

"Union" Inductive Train Communication was selected for 
this service because it is to a unique degree a railroad man's 
system. Communication is not broadcast, but is directed 
along the tracks and adjacent line wires; and the system is as 
easy to use as the telephone. 

Eighteen “Union” I.T.C. installations are now in service 
on 8 railroads. One yard and two road installations are 
under construction. 


UNION SWITCH & SIGNAL CO. 


SWISSVALE PENNSYLVANIA 
NEW YORK ST. LOUIS 
CHICAGO SAN FRANCISCO 


N D 


IT.C.Installation 
Main Line 


railroad equipment. During World War 
I, he served as a captain in the Quarter- 
master Corps, United States Army, and at 
the time of his death held a commission as 
Lieutenant Colonel, specialist reserve, U. S. 
Air Corps. 


* 


Epwarp J. SEARLES, manager of the 
Schaefer Equipment Company, Pittsburgh, 
Pa., died August 13. Mr. Searles was 69 
years of age. He attended Johns Hopkins 
University. Following the completion of his 
engineering studies, he entered the appren- 
tice training school of the Pennsylvania at 
Altoona, Pa., and subsequently progressed 
through many positions in the mechanical 
department of that railroad. Later he was 
employed by the Baltimore & Ohio and 
served in various capacities in the motive 


General 


А. K. GaLLowav, general superintendent 
motive power and equipment of the Balti- 
more & Ohio at Baltimore, Md., has had 
his jurisdiction extended to cover the Balti- 
more & Ohio Chicago Terminal. 


J. S. Breyer, master mechanic of the 
Southern at Meridian, Miss., has been ap- 
pointed to the newly created position of 
general industrial agent, with headquarters 
at Meridian. 


W. R. HEDEMANN, engineer of tests of 
the Baltimore & Ohio at Baltimore, Md., 
has had his jurisdiction extended to cover 
the Baltimore & Ohio Chicago Terminal. 


W. С. McPuerson, assistant superin- 
tendent of motive power, eastern lines, of 
the Canadian Pacific at Toronto, Ont., has 
retired. 


О. К. BAREFOOT, division master mechanic 
of the Canadian Pacific at Toronto, Ont., 
has been appointed assistant superintendent 
of motive power, eastern lines, with head- 
quarters at Toronto, Ont. 


Н. L. Ous ey, air brake inspector of the 
Southern at Charlotte, N. C. has been 


appointed general Diesel supervisor at 
Spencer, N. C. 
Harry Rees, superintendent motive 


power, Central Region, of the Baltimore 
& Ohio at Pittsburgh, Pa., has had his juris- 
diction extended to include the Baltimore 
& Ohio Chicago Terminal. 


J. T. MarLamp, master mechanic of the 
Norfolk Southern’s Raleigh shops at 
Raleigh, N. C., has retired, and that posi- 
tion has been abolished. 


W. B. WnirsrrT, chief engineer motive 
power and equipment of the Baltimore & 
Ohio at Baltimore, Md., has had his juris- 
diction extended to cover the Baltimore & 
Ohio Chicago Terminal. 


J. Н. WHIPPLE, JR., supervisor of Diesel 
equipment of the Denver & Rio Grande 
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Edward J. Searles 


Personal Mention 


Western at Burnham, Denver, Colo., has 
been appointed to the newly created posi- 
tion of superintendent of Diesel equipment 
for the system, with headquarters at Burn- 
ham. 


FRED BuscHER, foreman machine shop 
of the Northwestern Pacific at Tiburon, 
Calif, has been promoted to the position 
of foreman motive power and car depart- 
ments, general shops, at Tiburon, Calif. 


Master Mechanics and 
Road Foremen 


K. A. LENTZ, master mechanic of the 
Southern, at Somerset, Ky., has been trans- 
ferred to Meridian, Miss. 


JOHN FRANCIS LErGHTIZER, master me- 
chanic of the Prince Edward Island Divi- 
sion of the Canadian National, has retired 
after more than 40 years of service. 


S. H. DuBose, master mechanic of the 
Southern at Ludlow, Ky., has been trans- 
ferred to the position of master mechanic 
at Somerset, Ky. 


D. J. Everett, general mechanical in- 
spector of the Atchison, Topeka & Santa 
Fe at Topeka, Kan., has been appointed 
master mechanic of the Gulf, Colorado & 
Santa Fe, with headquarters at Galveston, 
Tex. 


A. T. LoHMANN, master mechanic of the 
Northern division of the Gulf, Colorado & 
Santa Fe at Cleburne, Tex., has retired. 


J. J. FRrEBoLT has been appointed road 
foreman of engines, Arkansas division, of 
the Missouri Pacific, with headquarters at 
Little Rock, Ark. 


J. D. NrMMo, master mechanic of the 
Gulf Division of the Gulf, Colorado & 
Santa Fe, at Galveston, Tex., has been 
transferred to the Northern division, with 
headquarters at Cleburne, Tex. 


(Turn to next left-hand раде) 


power department and ultimately as sud 
intendent of motive power at Pittsburg 
Pa. He next was associated with the Ата 
ican Brake Shoe Company. He joined thy 
Schaefer Equipment Company in 1914. Mi 
Searles had been for many years treasurd 
of the Railway Club of Pittsburgh. 
+ 


Epwarp L. GOODWIN, senior ass] 
mechanical superintendent of the Рита 
Company, died on September 6, at his ho 
in Chicago, after a long illness. Mr. » 
win was 60 years of age and had served th 
Pullman Company for nearly 40 year: 


CHARLES W. Burns, who retired 
October, 1937, as assistant to the mec 
cal superintendent of the Pullman Com 
died at his home in Muskegon, Mich, 
August 9. 


HAROLD Epwarp Moore has been арр 
ed master mechanic of the Prince Eds 
Island division of the Canadian Natio 


W. N. Foster, road foreman of engin 
on the East End of the Cumberland йй 
sion of the Baltimore & Ohio, retired 4 
June 1 after 45 years' service. 


R. С. FELD, assistant master mechan 
of the Southern at Meridian, Miss, 1 
been appointed master mechanic at Ludloi 
Ky. 


Car Department 


EARL EAGLETON, coach foreman at 4 
Decatur, Ill., shops of the Wabash, ld 
been appointed car shop superintendent 4 
Decatur. | 


A. L. Gantr has been appointed an 
brake instructor of the Southern, with hei 


quarters at Spencer, N. C. | 
| 


Shop апа Enginehouse 


GEORGE W. Somers, foreman boilermake 
of the Canadian National at Halifax, N. 5 
has been appointed boiler inspector, A 
lantic region, with headquarters at Mo 
ton, N. B. 


W. S. DovcLas, boiler foreman of tht 
Canadian National at Fort Rouge, Mas 
has been appointed chief boiler inspector 
western region. 


L. E. Berry, general foreman of b 
Norfolk & Western at Portsmouth, Ohm 
has been transferred to the position of ge% 
eral foreman at Crewe, Va. 


W. M. TUCKER, a foreman of the Nor- 
folk & Western at Iaeger, W. Va., has bees 
promoted to the position of night engine 
house foreman at Shenandoah, Va. 

С. W. Hooper, assistant foreman of :* 


at Roanoke, Va., has retired. 
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Harrison H. Wosser, lead machinist of 
the Northwestern P acific at Tiburon, Calif., 
has been promoted to the position of fore- 
man machine shop. 


E. E. Barton, a machinist in the Roa- 
noke, Va., shops of the Norfolk & Western, 
has been promoted to the position of. as- 
sistant foreman of the machine shop. 


Н. B. ROBINSON, night enginehouse fore- 
man of the Norfolk & Western at Shenan- 
doah, Va., has been promoted to the posi- 
tion of general foreman at Portsmouth, 
Ohio. 


R. L. BLack, superintendent of the Roa- 
noke, Va., shops of the Norfolk & West- 
ern, has retired. 


W. E. Bowes, enginehouse foreman of 
the Pennsylvania, Pittsburgh division, with 
headquarters at Conemaugh, Pa., has been 
appointed enginehouse foreman — special 
duty, master mechanic's office, Pittsburgh 
division. 

С. T. SAVAGE, enginehouse foreman at 
the Kinsman street enginehouse of the 
Pennsylvania at Cleveland, Ohio, has been 
appointed enginehouse foreman, Pittsburgh 
division, with headquarters at Conemaugh, 
Pa. 


BERNARD Cook, general foreman, loco- 
motive department, of the Norfolk & West- 
ern at Roanoke, Va., has been appointed 
superintendent of the Roanoke shops. 


W. S. Garrett, general foreman of the 
' Norfolk & Western at Crewe, Va., has 
been promoted to the position of general 
foreman, locomotive department, at Roa- 
noke, Va. 


F. E. GopwiN, district boiler inspector 
of the Canadian National, Montreal, Que., 
district, has been appointed mechanical in- 
spector of locomotives at Montreal. 


J. E. Weiser, foreman of the Norfolk & 
Western at Winston-Salem, N. C., has been 
promoted to the position of foreman at 
Iaeger, W. Va. 


E. H. Rov has been appointed general 
foreman of the Raleigh shops of the Norfolk 
Southern with headquarters at Raleigh, 
N. C. d 


W. H. STEVENSON, for the I-st four years 
assistant superintendent of munitions at the 
Ogden shops of the Canadian Pacific in 
Calgary, Alta., has been appointed works 
manager of the shops. 


W. J. Tostevin, assistant foreman at the 
Toronto, Ont., enginehouse of the Cana- 
dian National, has been appointed boiler 
inspector of the Montreal, Que., district. 


Obituary 


FRANK W. Tuomas, retired supervisor of 
apprentices of the Atchison, Topeka & 
Santa Fe, died in Topeka, Kan., on Sep- 
tember 13. 


RoBERT SALKELD, foreman motive power 
and car departments, general shops, of the 
Northwestern Pacific at Tiburon, Calif, 
died on August 14. 
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С. C. ELLER, assistant road foreman of 


engines of the Pennsylvania, Panhandle di- . 


vision, died on, June 26. 


G. A. Marx, car shop superintendent of 
the Wabash, at Decatur, Ill., died suddenly 
at Decatur, on August 16. 


In Military Service 


LEGION or MERIT Awarp.—Charlie M. 
McManaway, a first lieutenant in Iran, has 
been awarded the Legion of Merit for “ex- 
ceptionally meritorious conduct in the per- 
formance of outstanding service,” according 
to word from Headquarters, Persian Gulf 
Command. Lieutenant McManaway, once 
a shop inspector for the Norfolk & West- 
ern, won his citation for performance as 
superintendent of the blacksmith shop, in 
Teheran’s locomotive shops. There, it is 
noted, “he demonstrated a high degree of 
organizing ability, technical proficiency, and 
attention to duty in training unskilled mili- 
tary personnel to be efficient blacksmiths, 
and in systematizing the various operations 
of the blacksmith shop to the point where 
the shop developed into an effective, well- 
organized unit.” In addition, the citation 
continued, “Lt. McManaway, through out- 
standing skill and ingenuity developed 
special dies and jigs for the manufacture 
of other vitally-needed locomotive parts 
and at considerably lower cost.” 

М. К. S. ELECTRICAL TRANSMISSION 
Company.—Electrical Transmission Com- 
pany “D” of the 746th Railway Operating 
Battalion, the largest M. R. S. unit ever 
activated, recently has been on detached 
service with the 716th, and, according to 
the “Yankee Boomer” has “done some re- 
markable work in Germany.” Assigned 
the job of operating the electrified line from 
Stuttgart to Augsburg, the 716th called in 
Captain Floyd D. Gibson, commanding 
officer of Company "D", four officers and 
188 enlisted men who had trained on the 
Pennsylvania at Harrisburg, and on the 
New York Central at New York City. “D” 
company at once made surveys of the 
Stuttgart-Augsburg line, and repair work 
was begun on catenaries, sub-stations and 
transmission lines. German electrical main- 
tenance men were also given jobs and were 
carefully supervised. “In less than six 
weeks,” it is reported, electric locomotives 
were running on schedule from Munich to 
Stuttgart, with a Diesel shuttle system 
through Ulm. On this 130-mile stretch 
grades are reported “in excess of 2.5, but 
electric operation cut running time and 
hauled heavier loads,” the report added. 

763RD RAILWAY Smor BarrALIoN.—The 
763rd Railway Shop Battalion marked its 
second anniversary on July 28, at Louvain, 
Belgium, according to the Yankee Boomer. 
The battalion was organized in July, 1943, 
and since last December has repaired 109 
2-8-0 locomotives, 20 0-6-0's and 13 Diesels, 
and processed 344 new locomotives of all 
types. At Louvain 6,508 locomotives have 
been dispatched, and at Antwerp, where 
Company “C” has been stationed, 7,470 
cars have been repaired since February. 
The Antwerp unit has also aided the 
Belgians in the repair of 7,472 other cars. 


Trade Publication; 


Copies of trade publications describe 
in the column can be obtained by wri. 
ing to the manufacturers, Preferably 
on company letterhead, giving title) 
State the name and number of th 
bulletin or catalog desired, when it is 
mentioned. 


WASHING METHODS ғов RAILROADS— 
Whiting Corporation, Harvey, Ill. Twelve: 
page, two-color bulletin, “Streamlined 
Washing Methods for Railroads,” pr 
detailed drawings and photographs of 
operation, construction and application 
Whiting washers for motive power an 
rolling stock. 

| Ф 

Watson-STILLMAN Рворустѕ. Макон 
Stillman Company, Roselle, N. J. Bullets 
No. 540-A. Describes and illustrates Walte 
stock-adjusting machine for lengtheni 
straightening, and shortening locomot 
parts. Bulletin No. 550-A. Describes, vi 
specifications and illustrations, hydra 
spring shop equipment—stripping machi 
banding and forming presses, and test 
machines—for railroad shops. 

Ф 

LIGHTING Propucts.—Sylvania Ele: 
Products Inc, 60 Boston street, Sa! 
Mass. Booklet containing com 1 
information about industrial, commerci 
portable and inspection type fluorescent f 
tures; fluorescent lamps, starters and la 
holders. Incandescent types listed i 
daylight lamps; large wattage lamps, 
tion and rough service lamps; three-li 
lamps ; floodlight and spotlight lamps; 
lar lamps; lumline lamps; sign and 
rative lamps; and those for 6, 12 and 
volt service. 


* 

FORGING Terms.—Kropp Forge od 
pany, 5301 W. Roosevelt Road, Chi 
Twenty-page illustrated booklet, "Gloss: 
of Forging Terms," defines the term 
used in forging practice, it being recognim 
that other definitions are sometimes et 
ployed in other industries for described 
identical processes or operations, abbrer# 
tions, or symbols of names of metals ai 
alloying elements. 


* 

Precision LATHES.—South Bend Li! 
Works, 403 East Madison street, Sot 
Bend 22, Ind. Catalog 9-G describes and i 
lustrates 9-in. South Bend precision bts 

* 

HIGH-STRENGTH STEEL.—A merican Rol! 
ing Mill Company, Middletown, Obi 
Twenty-four page booklet, “Armco Lor; 
Alloy High-Strength Steels” describes low 
alloy steels with minimum yield strengt 
of 50,000 and 55,000 Ib. per sq. in. Sectio 
on drawing, forming and welding, also datt 
on various designs. 


“CUTTING Gear TEETH on A Ми 
Macurne.”—The Cincinnati Milling Y 
chine Company, Cincinnati 9, Ohio. Ps 
lication No. M-1397. Contains brief int 
tions on cutting worms and worm-whee* 
and spur, helical and bevel gear. teeth on 2 
milling machine. The text is general ani 
applies to any make of milling machine. 
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No high pressure promises-no super sales 
manship-but millions of grueling test mi 
under every possible service condition 
sold these 29 railroads and private car 
companies on Unit Trucks... 


AKRON, CANTON & YOUNGSTOWN * ERIE RAILROAD 
AMERICAN REFRIGERATOR TRANSIT FRUIT GROWERS EXPRESS 

* ATLANTIC COAST LINE GENERAL AMERICAN TRANSP. CO. 
BALTIMORE & OHIO GEORGIA RAILROAD 
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DETROIT, TOLEDO & IRONTON NEW YORK CENTRAL SYSTEM 


UNIT TRUCK CORA 
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ROCK ISLAND LINES 
SEABOARD AIRLINE 
UNION TANK CAR COMPANY 
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WILSON CAR LINES 
(+) Over 1000 Unit carsets i 
(ж) Over 4000 Unit carsels il 
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Here's some news that will be 
welcome to every man responsible 
Íor maintaining sling chains, and 
to every blacksmith who forges the 
links. Byers Chain Iron is now 
available for repair work, ready to 
add a new safety factor in material 
handling, and new ease and speed 
in chain recondition operations. 

The biggest contribution that 
Byers Chain Iron makes is in the 
advance warning of failure it gives 
when overstressed. Links that have 
been loaded beyond their capacity 
“neck-out”’ so that the weakness is 
apparent in visual inspection, and 
the chain can be withdrawn for 
repair before failure actually 
occurs. The savings that this one 
unusual property has made in ac- 
cidents avoided and equipment 
damage averted can hardly be 
overestimated. 

The excellent forming and weld- 
ing properties of Byers Chain Iron 
recommend it to the craftsmen who 
make the actual repairs. It is easily 
worked on the anvil, gives a weld 
that is fully equal in strength to the 
adjacent metal, and heating, cool- 
ing and hammering do not produce 
undesirable. or unpredictable 
changes in its physical properties. 

Byers Chain Iron has an addi- 
tional advantage when materials 
must be handled into and out of 
process tanks containing aggres- 
sive liquids, or where the atmos- 
phere is unusually corrosive. The 


NOTE: BYERS CHAIN IRON in a 
range of sizes suitable for repair work 
is avai for immediate delivery 
from A, Milne & Co. Just contact their 
nearest office in New York, Boston, 
Chicago, Pittsburgh, Philadelphia, or 
Washington. 


Chain Iron has unusual resistance 
to corrosion from a variety of 
commonly used process materials. 

The properties that make Byers 
Chain Iron so desirable for material 
handling come directly from its 
unique composition. Tiny fibers of 
glass-like silicate slag are threaded 
through a main body of high-purity 
iron. This gives a structure some- 
thing like that of a stranded wire 


CORROSION COSTS 


YOU MORE THAN 


cable, highly resistive to shocks and 
recurrent stresses. The fibers serve 
also to halt and disperse corrosive 
attack, and help anchor the initia 
protective film, which shields the 
underlying metal. 

A. M. Byers Co., Pittsburgh, Pe- 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston 
Seattle, San Francisco. 
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Conventions-in- Print 


It has been the custom when the four Co-ordinated Mechanical 
Associations hold their annual conventions, to have one general ses- 
sion, including the entire group, at which an inspiring and instructive 
address is made by an outstanding personage in the railway world. 


This Convention-in-Print, therefore, includes such a feature, but 
in the form of four relatively short, snappy messages from men who 
rank high in railway affairs in this most trying period in railway 
history— Col. J. Monroe Johnson, who has done such a fine and 
striking job as director of the Office of Defense Transportation; 
Russell G. Henley, quiet, but sound thinking and effective, who is 
chairman of the Mechanical Division, Association of American Rail- 
roads; and two comparatively young, but aggressive railroad chief 
executives who have demonstrated special ability in the field of lead- 
ership—Robert E. Woodruff, president of the Erie, in the East; and 
Fred G. Gurley, president of the Atchison, Topeka & Santa Fe, in 
the West. 


Their messages sound keynotes for girding up for action by the 
four Co-ordinated Mechanical Associations and the resumption of 
their normal operations, including regular conventions in the fall of 
1946. There is a large and important place in the railway field for 
these organizations. They fill a real need, and the words of encour- 
agement and the practical messages from these leaders should do 
much to inspire them to still greater efforts in the days which lie 
before us, when the railroads will face bitter competition. A maxi- 
mum of service, at minimum cost to the public, can only be achieved 
by the greatest possible efficiency in maintenance and operation of 
the equipment and facilities. These mechanical associations, con- 
ducted on a volunteer and free-will basis, have given a splendid ac- 
count of themselves in the past, which, let us confidently hope, will 
be even bettered in the future. 


The reports of the associations, which follow the introductory 
statements, speak for themselves, particularly in light of the fact 
that the committees have had to work under rather discouraging 
conditions and with little or no opportunity for conferences. The 
reports for the Master Boiler Makers' Association are incomplete and 
the missing ones will appear in later issues of the Railway Mechanical 
Engineer as they are received. On the whole, the record for the 
quality of the reports and the meeting of schedules for their comple- 
tion, is exceptionally good, considering the circumstances. They 
presage well for the success of the program makers and the committees 
which will be charged with preparing the material for the conventions 
next year. 


echanical i 
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A Job Well Done— 


But Not Finished 


A MESSAGE FROM 
COL. J. MONROE JOHNSON ` 
DIRECTOR OF Ө. D. Т. 


Кок four years your organizations have voluntarily 
given up your annual gatherings in order to conserve 
wartime transportation, a most commendable and pa- 
triotic action. By means of the “Convention-in-Print” 
you have been able to have the benefit of official reports 
and valuable technical papers. Advertising in the Con- 
vention-in-Print issue of the Railway Mechanical Engi- 
neer has served as a substitute for the exhibits usually 
displayed at a convention headquarters. 

But all this has by no means been a satisfactory sub- 
stitute for the personal contacts and free interchange of 
opinion in a regular convention. I realize that this is 
particularly valuable in the case of the four Allied Rail- 
road Mechanical Associations—The Master Boiler Mak- 
ers’ Association, Railway Fuel & Travelling Engineers 


Association, Car Department Officers Association, and - 


the Locomotive Maintenance Officers Association. The 
association in these organizations is of very great benefit 
to their members, and, of course, to the railroads with 
which the individual members are connected. 

Railway transport is going through a most critical 
transition period. The war is over, but there are mil- 
lions of soldiers whose travel homeward presents a 
formidable passenger traffic problem. For the rest of 
the year our fighting men will be reaching our ports at 
the approximate rate of 900,000 a month. And the 
normal peak season for freight is now. at hand. 

None know better than the members of your associa- 
tions with what difficulty the railroads have managed to 
carry the enormous extra burdens of war traffic, while 
the war itself has made it impossible to secure more than 
a minimum of new equipment. The war has also re- 
duced the ranks of railroad workers, with more than 
300,000 men called into the armed services and their 
places to be filled by inexperienced men. 

The members of your groups have played a leading 
part in keeping the railroads running during this emer- 
gency, with its unprecedented strain on all transporta- 
tion facilities. You have had to use the utmost ingenuity 
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in patching up equipment, in making repairs again 
again where normal practice would call for scrappi 
old rolling stock and replacing it with new. You haw 
had to learn new ways to make the most of low-grad 
fuels, and to shift from one type of coal to another. | 
do not consider myself competent to discuss all the ir 
dividual technical problems you have encountered ax 
conquered, but I understand the general situation wd 
enough to realize that without you we could not hav 
kept the railroads functioning during the war. 

The railroads, having gone through four years of wat 
must now solve a difficult post-war problem. It will b 
many months before the carriers will be able to replao 
the equipment worn out or made obsolescent during th 
war years. And yet during these months the railroad 
must be on their toes to secure their share of the cou 
try's transportation business. The competition of othe 
forms of transportation will be greatly intensified be 
cause of wartime developments. 

This means continued exercise of that ingenuity v 
of the Mechanical Associations displayed during the wat 
And many of you have learned new ways of doing thing 
that will make for better railroading in days to come 
You will be joined by railroad workers who have bet 
acquiring valuable experience in the emergencies of Wa 
railroading in strange and far-off lands and under tht 
most trying circumstances. 

There can be no let-down as we move from wartime to 
peacetime operation of the railroads. It is not merely 3 
matter of financial success for the railroad companie. 
There is a far more important objective. You must pla 
your part in keeping the vast industrial and commercial 
machine of America running on high gear, in transpor- 
ing the products of an expanding economy. You and | 
all of us, must show the world that the American 517! 
that built the world’s greatest military machine in a €" 
months, can find in peacetime the inspiration for no less 
memorable achievements in the post-war remaking © 
the world. 
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COLONEL J. MONROE JOHNSON, director, Office of Defense Trans- 
portation, has made an enviable record for himself in the World 
War. Our nation was deeply shocked and greatly concerned 
when death removed Joseph B. Eastman from a key position in a 
time of crisis. Colonel Johnson, a civil engineer by training and 
a veteran of the First World War, in which he served as an officer 
of the 117th Engineer Regiment of the Rainbow Division, was 
drafted to succeed Mr. Eastman. Brilliant and fearless, he accept- 
ed the responsibility and has done a really magnificent job in 
helping to make the best possible use of our American transpor- 
tation system for both war and civilian needs, and under almost 
impossible conditions. And he has fought hard—he is a South 
Carolinian and knows how to express himselfi—to secure support 
for the railroads, which have had to bear the brunt of the load. 
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RUSSELL G. HENLEY, chairman of the Mechanical Division, A.A.R. 
and general superintendent motive power of the Norfolk & Wost- 
ern, has demonstrated unusual ability as a leader of men and the 
builder of a strong and highly regarded mechanical department 
organization. This is not to be wondered at when we consider his 
thorough practical training, starting as a roundhouse mechanic. 
and his fine technical ability, which is flavored by a generous 
component of sound common sense. Keenly appreciative of its 
importance trom a business and operating point of view, he has 
established unique records for the utilization of locomotives and 
rolling stock. Modest and soft spoken, he weighs his words care- 
fully, and his suggestions as to where special effort should be 
made by the mechanical associations at this time are worthy of 
most careful and favorable consideration. 


Rallway Mechanical Engineer 
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Suggestions for 
1946 Programs 


FROM 


R. G. HENLEY 
CHAIRMAN, MECHANICAL DIVISION, A. A. R. 


For the fourth. consecutive year the Co- 
ordinated Mechanical Associations will hold 
a “Convention-in-Print.” The record vol- 
ume of freight and passenger traffic handled 
by the American railroads during the war 
emergency, the prohibitions against conven- 
tions, and the necessity of supervisors re- 
maining on the job have made this action 
necessary. 

You are to be commended for your en- 
thusiasm in carrying on the work of your 
associations in spite of extreme difficulties 
and severe handicaps. The papers in this 
“Convention-in-Print” will assist in keeping 
your Associations alive and will add much 
to the progress of railroad science. 

Every effort should be made to avoid du- 
plication of work and over-lapping of sub- 
jects. The importance of team work as 
against individual effort cannot be too 
greatly stressed. There should be some 
means for each of the four Co-ordinated 
Associations to keep closely in touch, and 
to seek the advice of the others in matters 
in which they are all interested. Progres- 
sive, or what some might term radical ideas, 
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should be thoroughly discussed and after 
careful consideration routed through the Me- 
chanical Division to such research groups 
that are properly equipped to further de- 
velop them. 

At the present time it is my thought that 
the Co-ordinated Mechanical Associations 
should direct their efforts in the channel of 
better maintenance, and improvements in 
operation and servicing of both the existing 
as well as the modern equipment that will 
soon be in operation on the railroads. There 
is no better way you can be of assistance 
and aid to the railroads than to maintain 
the equipment at the highest standard, and 
in condition for the greatest availability, 
thereby rendering the very best service to 
our shippers and patrons. 

That can be done best by all of the Asso- 
ciations working together intelligently and 
cooperatively. Ihope this will be kept upper- 
most in the minds of all and the Co-ordinated 
Mechanical Associations will give thoughtful 
consideration to this in their preparation for 
and at their meetings in the Fall of 1946. 
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ROBERT E. WOODRUFF has worked his way from a section hand 
to the top of the Erie Railroad. He knows railroading from A to Z 
and has exercised rare judgment in taking advantage of tech- 
nological improvements and applying sound business principles 
to railroad operation and administration. A keen student of men, 
with an engineering training as a background, he early recognized 
that the strength and effectiveness of an organization rests in the 
human element. Probably no other railway chief executive has 
given as much time and critical study to the selection, training. 
development and promotion of men—and it has borne rich fruit. 
He has been a consistent inspirer and supporter of groups of men 
who gather to study their common problems and train, by actual 
practice in their meetings, to develop and make their personalities 
more effective. 


Railway Mechanical Engineer 
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Supervisors Must Be 
Good Teachers 


AN EXCELLENT SUGGESTION FROM 
R. E. WOODRUFF 
PRESIDENT, ERIE RAILROAD 


“If you want a job well done, do it yourself.” 
"It's easier to do it myself than to show someone else." 


EExpressions such as these were common in 
the railroad industry a few years ago. Many 
old timers thoroughly believed in them. We 
have all seen top management doing things 
that division officers should do: the Master 
Mechanic taking a job away from a Foreman 
and bossing it himself—a Foreman doing a 
bit of particular work, with four or five men 
standing around watching him—all of this 
because supervision had not been trained 
to teach. 

In all my experience I have never known 
a single good natural teacher—without train- 
ing. Some of us have thought we were good 
teachers, but we were not reliable, some- 
times doing a good job and sometimes a 
poor one. 

All of this has been changed by sound 
teaching methods, formulated along the lines 
of Job Instructor Training—the so-called 
“Sure-Fire Method" of teaching a little at 
a time, showing, telling, and repeating back. 


Rail Mechanical Engineer 
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It is so simple that any man of ordinary in- 
telligence can learn how to use this useful 
tool. 

Many are not yet acquainted with it. 
It is one of the great things that have come 
out of war production. Now, instead of a 
Foreman doing a “ticklish” job, he can train 
his men to do it in the correct and safe way, 
and he himself can have the pride of know- 
ing ‘that he has accomplished something 
worth while. 

We now have hundreds of men studying 
and applying Job Instructor Training, and 
I am convinced that any ordinary man 
can become a good teacher through learning 
the principles and correct practice under a 
competent instructor. 

[Articles on how the Erie Railroad ap- 
plied the Job Instructor Training methods 
appeared in the Railway Mechanical En- 
gineer, August, 1943, page 349, and Railway 
Age, January 16, 1943, page 199.—Enbrron.] 
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Important Functions of 


Mechanical Associations 


AN APPRAISAL BY 
FRED G. GURLEY 


PRESIDENT, ATCHISON, TOPEKA & SANTE FE 


Tue cost of maintaining cars and locomotives on Class I 
railroads in this country amounted to $962,241,672 dur- 
ing the first seven months of 1945, the highest of any 
similar period on record and an increase of 4.9 per cent 
over 1944, when the total reached $917,391,185. Un- 
doubtedly, the efficient expenditure of such large sums 
is a primary responsibility of railway managements, and 
executive officers must exercise their wide experience and 
best judgment in establishing policies and general prac- 
tices designed to make every dollar spent for equipment 
maintenance produce maximum results. 

In the army, a general and his staff may know how to 
win a war, but unless they get that information down 
through individual company officers, sergeants and cor- 
porals to the men in the ranks, the war is lost! Similarly, 
in railway service, particularly equipment maintenance 
work, competent, well-informed master mechanics, shop 
superintendents, general foremen, department supervisors 
and gang leaders, both car and locomotive, are a vital 
necessity. Without them to instruct, supervise and, if 
you will, inspire the men who work under them, many 
man-hours will be lost, materials wasted and the best- 
laid plans of managements largely nullified. 

Ever since the turn of the century, a number of asso- 
ciations of railway mechanical department supervisors 
have played an important part in the self-improvement 


of individual members and hence increased the value of. 


services rendered to their respective railroads. It is not 
too much to say that the' Railway Fuel & Traveling 
Engineers' Association, an amalgamation of two groups. 
deserves a large share of the credit for railway accom- 
plishments in fuel economy and improved engine service. 
The annual year books of this association constitute a 
library of useful information on these two associated 
subjects. 

The Car Department Officers’ Association, through its 
progenitors dating back to 1901, initially was formed to 
expedite the interchange of freight equipment and sub- 
sequently broadened its scope to include other major 
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problems which confront car supervisors in connectia 
with the construction, maintenance and use of all typs 
of car equipment. Considering the vast expenditure 
of labor and materials annually for this purpose, am 
association such as the C. D. O. A. which promotes the 
interchange of ideas among car supervisors and tends 
to increase their knowledge and capacity is serving a 
constructive purpose. | 

Similarly, the Locomotive Maintenance Officers’ A 
ciation, which is an outgrowth of an earlier кн чын 
of railway general foremen, offers as yet largely unex 
plored possibilities for the self training and improvem 
of supervisors in the large and highly important field 
railway shops and enginehouses. One important su 
division of this field is being ably covered by the Master 
Boiler Makers’ Association, a small but aggressive алі 
forward-looking group whose annual proceedings present 
exceptionally valuable detailed information regarding th 
work of this craft. 

The four groups mentioned were organized as the 
Coordinated Mechanical Associations prior to the war. 
with joint meeting dates and programs designed to avoid 
duplication or overlap and supplement the work of tre 
A. A. К. Mechanical Division. Individual members cor- 
prise railway supervisors sufficiently interested in im 
proved conditions to join the associations on a purely 
voluntary basis, give their time to committee work anc. 
in many instances, attend meetings at their own expense. 

Owing to the lapse of four years without annual mett- 
ings, due to war conditions, the affairs of all four c 
these associations are at a relatively low ebb and it is. 
therefore, gratifying to note tentative plans for a joint 
meeting next fall, possibly accompanied by an exhibit 
of improved railway materials and devices. Based оп 
past accomplishments and future possibilities, the Co 
ordinated Mechanical Associations deserve not only the 
general approval, but the active encouragement, support 
and help of railway managements. 
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FRED G. GURLEY, president of the Santa Fe, and one of our 
youngest railroad presidents, essentially quiet and modest in 
temperament, has a colorful and strong personality with a keen 
sense of humor. An exceptional organizer and administrator, he 
is cautious and conservative, as required by his responsible posi- 
tion, yet definitely forward-looking. His enthusiastic idealism is 
tempered by sound judgment and years of operating experience. 
Studious, ambitlous and determined, he keeps one eye on the 
budget and the other on the operation of the railroad. A stickler 
ior details and efficlency, he forms opinions slowly on the basis 
of a thorough study of the facts, and then sticks to his decisions, 
once agreed upon. He inspires co-operation and teamwork in his 
official family and is unstinting in praise of unusually good work 
by subordinates. 


Mechanical Engineer 
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Car Department Officers 
Association 


Limited reports prepared in 1945— 
Stimulus ef annual meeting needed 
te keep association functioning 


4KE other groups of mechanical department super- 
sors, the Car Department Officers’. Association has 
mtinued to function during 1945, but with activities 
id interest greatly curtailed due to necessary restric- 
ons, not only of annual meetings but executive and 
anding committee meetings. Generally speaking, it has 
æn difficult for car men to devote any personal time 
»committee work owing to the pressure of urgent duties 
1 keeping car equipment, both freight and passenger, in 
dition to move during the war emergency. Many loyal 
ficers of the C.D.O.A. feel that without the stimulus 
f an annual meeting in 1946, and particularly the ex- 
ressed approval and support of higher railway manage- 
tents, it will be almost impossible for the association to 
ntinue to function at all, let alone reach the constructive 
rformance level of which it is capable. 
The affairs of the association have been conducted 
ring the last year under the leadership of acting presi- 
t and chairman of the executive committee the late 
. J. Krueger,* general superintendent car department, 
ew York, Chicago & St. Louis, Cleveland, Ohio. 
Among other deterrents to progress of the C.D.O.A. 
been the absence of so many of its members in mili- 
Ty service, and few have had a more interesting experi- 
ie than President F. E, Cheshire, who received a com- 
ssion in World War I and left his position as assistant 
perintendent, car department, Missouri Pacific, to re- 
ter the army in April, 1942, as a major of engineers. 
€ was assigned shortly thereafter to transportation duty 
| London, returned to Washington as chief, Overseas 
lason, Office Chief of Transportation and, early in 
943, was promoted to lieutenant-colonel, Transporta- 
on Corps, in command of Camp Millard, Ohio, a tech- 
cal training center for railway men. In March, 1944, 
was activated and commanded the 709th Railway 
rand Division which was sent overseas and served in 
rance, Belgium and Luxemburg. He was promoted to 
lonel, Transportation Corps, returned to this country 
апу in 1945 and resumed civilian status last July as 
master mechanic for the Missouri Pacific at Osawatomie, 
n, 
At a meeting of the C.D.O.A. Executive Committee 
on September 26, presided over by Chairman Krueger, 
lonel Cheshire also resumed his duties as president of 
€ association and will be assisted by present officers, 
who will continue to function until new ones are elected 
at the next annual meeting. Full committee reports of 
the C.D.O.A, will not be available for publication until 
issuance of the 1945 Year Book. The Railway Mechani- 
tal Engineer presents abstracts of some of these reports 
and of addresses by the officers in the following pages: 


Address by President Cheshire 


The coveted status of a civilian permits me to assume 
again the duties incumbent upon your president. It is 
indeed a privilege to be back among you and have the 
peportunity to sit down with the officers, and other mem- 
ө the General Committee, to review the field of 
ү 
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to the sudden death of Mr. Krueger on October 13 appears 
of this issue. 
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activity and jointly to high-light those problems demand- 
ing the qualified attention so essential to continued and 
substantial progress. 

I would be remiss in a privileged duty did I not 
commend your other officers, for the competent way in 
which they have carried on through the war years. This 
has been accomplished at no little personal sacrifice, but 
nevertheless with characteristic devotion in maintaining 
a body of car men in association, to meet the challenge 
of new problems in post-war transportation. 

The great handicap under which your association 
labors is that which has been imposed by the war since 
1941, namely, no annual meetings. More recently, the 
inability to hold even committee meetings has adversely 
affected subject development. 

Were it not for the help of Railway Mechanical Engi- 
neer, again made available as a “Convention in Print” 
issue for November, we would indeed be mute, except 
for our own published formal proceedings. It is largely 
through the cooperation of the railroad technical press 
and the active assistance and encouragement of members 
of its editorial staff that the spark of association activity 
has been preserved. R 

Just now, there is every indication and every reason 
to believe that rail transportation stands in the early days 
of a decade of unequalled challenge. Precedent must give 
way to qualified initiative. Traditional design must 
undergo critical review impelled by the force of un- 
paralleled competition. Established practices need a clini- 
cal examination and rigorous treatment. 

To do these things as rapidly and as well as they must 
be done will require the enthusiastic, concerted efforts of 
the best men in the field. This, will require meetings, 
discussions, conferences, conventions and action. Accom- 
plishment will require, development, assignment, direc- 
tion, energetic service and some personal sacrifice. It is 
with confidence I assure you that your officers are bent 
upon providing the executive and administrative effort 
requisite to a dynamic program of improvement in rolling- 
stock maintenance and maintenance practices. However, 
acceptable progress on such a program will be achieved 
only by individual activity of the membership. To those 
receiving committee assignments likewise comes the indi- 
vidual challenge to contribute by interested activity. 
Without this, the very premise of the organization is 
denied—association. Association of ideas; association of 
activities ! 

The committee reports here included are limited by all 
of the interferences imposed by the European and Jap- 
anese wars and the distraction incident to their prosecu- 
tion. Your officers are preparing for an early start in 
1946 on a program of challenging activities and many 
of you will be named to various committees. The progress 
of each such committee will be measured by the varying 
degree of individual activity. Those who are not named 
to committees are urged to contribute to individual com- 
mittees their experiences, ideas and recommendations. 
By doing this, the committee reports will be finally repre- 
sentative of the best collective experience. 

Be assured we look forward to a climax of the 1946 
activities in a convention meeting in the early fall of 1946. 
Your officers intend that it be one of unequalled contribu- 
tion to the art of rolling-stock maintenance and mainte- 
nance practices. Your individual interest and activity is 
necessary to that end. 


Address by Vice-President D. J. Sheehan 


Victory, Success and Accomplishment: Since the last 
annual Railway Mechanical Engineer, “Convention in 
Print” we have, in this country, tasted victory ; for which 
we are all thankful and proud. We, as members of the 
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Car Department Officers’ Association rightfully feel that 
we have been successsful in our particular part which has 
been vital in achieving that victory. We have accom- 
plished a great deal, and at the present time we must 
realize that in order to reap the benefits of victory and 
successs, we must continue in our efforts towards accom- 
plishment. 

Last year, I appealed to the membership to assist in 
giving the officers and chairmen of the committees the 
benefit of their individual thought on the subjects that 
they would like to have discussed and the discussion of 
which would help in the more effective performance of 
car department work. The response during the year has 
been encouraging, even though the volume of the response 
has not been large. I would continue to urge the members 
of this association to offer suggestions for subjects which 
might be beneficial to them and to other members of the 
association. A great many new problems are being intro- 
duced in car departments of the railroads of this country 
at the present time and they are problems which many 
of us are endeavoring to solve. It is my hope and desire 
that, when we meet at our next convention, we will have 
an opportunity to discuss and propose solutions for many 
of these problems. / 

My attention has recently been called to a method of 
making repairs to light bad-order cars, which is being 
tried on several railroads and which is known as the 
"spot repair system." On some railroads a practice is 
being inaugurated to set up a repair facility which will 
cover all work done on light bad-order cars in a space 
which can be occupied by as few as 12 cars at one time. 
The cars are moved by means of a car mover onto these 
spots where all the work is completed, the cars then 
moving off this spot ready for handling into the classifi- 
cation yard. This method appears to be most interesting 
in that it affords the possibility óf segregating all work- 
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men, materials, tools and supervision in a small ara 
It is hoped that this subject will be handled by committe 
and presented at the next annual meeting. 

A great many freight-car repair tracks are making us 
of mobile equipment such as cranes, tractors, lift trucks 
trailers, etc. The handling, care, maintenance and upkee, 
of this equipment presents а new problem to car-depart 
ment officers. It is hoped that one of your committee; 
will, during the next year, make a study of various mean; 
of solving this problem and that, at our next meeting 
details will be presented. 

With modern trends and the necessity for increased 
efficiency in handling materials on repair tracks, there 
are many innovations in material control and deliveries 
This subject will also receive consideration during the 
ensuing year. | 

My attention has recently been called to а new and 
unique method of handling unmounted wheels. A comi 
prehensive study of this subject and development of 
advantages and limitations of various methods of handli 
car wheels, both mounted and unmounted, would be m 
helpful. 

My purpose in mentioning these few items is to ap 
to our membership to offer their services and the 
experience on subjects of this kind to your Executi 
Committee and the committees to whom these subj 
will be assigned. It is difficult for the Executive С 
mittee to know which of its members have had actu 
experience with some of these problems and we woud 
most heartily welcome the thoughts, experiences and sug- 
gestions of any members who are familiar not only кї 
the problems stated above but any other problems whic 
confront the car department officer in his daily tasks. - 

May I offer the sincere appreciation of the officers of 
this association for the assistance that has been given 
them during the last year by individual members ard 
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the committees who have prepared the papers and con- 
tributions essential to the continued success of this organ- 
ization. I sincerely hope that this co-operation will be 
continued so that we may profit by the peace which is 
ours and the success which we have achieved, which 
should spur each of us on to further accomplishments. 


Address by Vice-President P. J. Hogan 


During my several years of service as car department 
supervisor, and like others employed in a similar capacity, 
a part of my duties require a personal contact with ship- 
pers desiring to forward, by rail movement, various types 
of lading used in the construction and manufacturing field 
such as rotating machinery, tanks, transformers, piling, 
girders and other items too numerous to mention. 

Loading of such material on flat or in gondola-type 
cars requires a careful inspection as to the design, sta- 
bility and condition of the lading prior to loading on the 
type of car best suited for movement-to destination. 

In addition, the best method of securement to the 
carrying-car floor, the weight, length, height and width 
of lading has to be obtained and forwarded to the clear- 
ance engineer for clearance authority from point of ship- 
ment to destination in order to prevent the possibility 
of fouling structures along the right of way or rolling 
stock on adjacent tracks. 

After the commodity is loaded on the carrying car, 
the car foreman or car inspector advises the shipper of 
the proper loading method in accordance with the A.A.R. 
loading rules. In cases of unusual type of shipments in 
which the rules do not apply, a careful study is made 
as to the proper securement and distribution to avoid 
failure enroute. 

In cases where the lading is of excessive dimensions 
and cannot be loaded on the regular type flat or gondola 
car, our transportation department is advised and re- 
quested to provide a drop-frame-type or well-type car, 
depending upon the type of lading. 

Shipments which cannot be moved in regular high- 
speed trains due to excessive dimensions are handled 
in local service and in many cases move via circuitous 
routes where structural clearance is sufficient. 

As the representative of a carrier operating in a thickly 


populated area and where clearance problems are a daily 
occurrence it has been my duty to train car-inspection 
personnel in making clearance information to suit clear. 
ance engineers' purposes. 

A single 10-in. by 18-in. blueprint has been prepare 
on the New Haven showing the dimensions necessary іо 
the passage of over-dimension closed cars and loads or 
open-top cars. Spaces аге left in dimension lines, bott 
width, height and length at all critical points so that the 
inspector can easily measure an actual load, fill in thes 
dimensions and forward them to the clearance engineer: 
office at New Haven, Conn. Upon receipt of the dimen 
sions, clearance engineers specify the route, restrictions 
etc. In accordance with instructions from the clearanc 
engineers, three excessive dimension cards are filled out 
for each individual shipment, with one card attached to 
each side of the carrying car and, as an extra precaution, 
it is mandatory on the New Haven that a card accom: 
pany the way bill. 

In cases where special restrictions are necessary du 
to close clearances, clearance engineers advise the trans 
portation department as to the restricting points along 
the route and they, in turn, issue instructions to the super 
intendent in charge of the territory involved so as tt 
avoid any possible chance of error in movement. 

In accordance with the A. A. R. rules, railroads orig 
inating excessive dimension loads on open-top cars aft 
required to measure such lading and check the figure 
against the clearance routes over which the shipment: 
are destined, and if found to exceed the authorized figure 
as shown in "Railway Line Clearances," such loads mus 
be held for clearance authority from the railroads in 
volved in order to avoid unsafe practices. 


Address by Vice-President G. R. Andersen 


The war is over. What now? As we reminisce and 
recall many of the problems with which car-department 
employees were E н in their endeavor to maintain 
both passenger and freight equipment in а condition 
that would minimize complaints and failures, it cannot be 
denied that they were many and varied. The necessity 
for utilizing every possible passenger and freight car 
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essed into service equipment that ordinarily would 
ауе received general repairs, or perhaps been retired 
rom service. The demand for men to fight our battles 
ikewise removed from railway service many fine prac- 
ical car men whose absence was felt beyond measure. 

These two conditions set up a situation that required 
Ш the ingenuity that the remaining car men throughout 
he country could muster. That they met many trying 
‘onditions and obstacles well is reflected in the operation. 
The pressure is off—we sigh with relief, and thank the 
rowers that be that the struggle ended before the situation 
rt beyond control and interfered with the safe trans- 
tation of troops and munitions. 

What now? From the fight for victory, we revert to 
he fight for the survival of the fittest. Competition 
iain enters into the picture, and that is as it should be. 
In order that we may transport the public with the 
‘greatest of ease,” passenger cars must be rehabilitated ; 
that is, such cars as are of an age, design, and possess 
refinements that are worth the expense involved. Stream- 
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As a result of great efforts put forth to win the war, 
no industry has been placed in a more harrowing posi- 
tion than the paint manufacturers. With the curtailment 
of oils, pigments and resins, many materials were put in 
use which under ordinary conditions would not have 
been considered. Some of these materials are still in 
service and doing a good substitute job, while others 
have fallen by the wayside never to be resurrected. 

е are now in the post-war period and, as we scan 
the field for probable new materials, we are confronted 
with the question, What will be offered that will make 
railroad equipment look better and last longer than the 
materials in use prior to the war? 

, From what can be learned, the oxides will predominate 
n primer coating materials. Alkid resins will be the 
materials used in the finish coats. 

Much has been said about fast-drying primers and 
nish coats. Like other materials, there must run 
through a time-proven method of testing in actual service 
fo demonstrate their dependability and usefulness. 

The testing of new materials by the use of accelerated 
Weatherometers has, in some cases, been found wanting, 
3s compared with tests made of materials in actual serv- 
е. In some cases, these instruments are accelerated to 
Such a high degree that the purposes of a fair test are 
defeated, and again some materials have been tested in 

ese instruments and passed on to the user apparently 
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line equipment must be purchased in an endeavor to 
retain at least a good share of the traveling public’s 
patronage. Freight-car equipment will have to be built, 
rebuilt and retired. The rebuilding must of necessity 
be done economically, and consequently facilities and 
tool equipment must be improved. Good judgment will 
have to be exercised in the retirement of cars and the 
reclamation of serviceable items from such cars. 

The rehabilitation period cannot lag—it must be pro- 
grammed with reasonable speed in order that the antici- 
pated demands of shippers for the prompt handling of 
their freight may be met. We enter this period with 
the man-power situation still far from what it should be; 
with certain materials still difficult to obtain; with mod- 
ernization of shops in the plan period, or, if approved, 
awaiting the availability of help to do the job. So, all 
in all, mechanical-department officers still have a job 
confronting them. That they will carry out this assign- 
ment to the satisfaction of the officers of the railroads 
they represent may be depended upon. 


Painting Now in Transition Period 


Value of substitute materials now being ap- 
praised—Poor ones 
variety of colors on freight cars will increase 


being discarded—The 


with time limit to spare. After five or six months in 
actual service, these materials have broken down com- 
pletely, thus leaving us with one proved theory, that 
mother nature with her elements can and will give us 
a real test. | 

Each year, the railroads spend large sums of money 
for material and labor to paint and keep their equipment 
in a presentable and protected condition, not only to 
attract the shippers and traveling public, but to get all 
possible service out of their equipment. 

Much has been said for and against the sandblasting 
of steel parts on this equipment, but to date no method has 
been offered that can displace this system of removing 
rust, corrosion and mill scale to produce a perfect sur- 
face for paint adhesion. 


Painting Freight Cars 


The painting of freight equipment has been done in 
much the same manner for a number of years, each rail- 
road having its own specifications and formulas for the 
primers and paints to be used. These specifications and 
formulas vary and depend on climatic conditions in the 
different parts of the country through which equipment 
passes, and in many cases on the commodities trans- 
ported. Ё 

Much has been said for the use of better-grade exterior 
paints on freight box cars and this seems to be a general 
trend. Some roads are discontinuing the use of black 
paint on gondola cars, while other railroads are contem- 
plating painting certain series cars to conform to the 
colors of their new Diesel freight locomotives. 
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Without a doubt many changes will be made in the 
color painting of all freight equipment. With the pro- 
posed increase in speed, tendencies may run from drab 
to bright colors, not only for reasons of public safety. 


but for the advertising features involved in changes of 
this kind. 


The chairman of the committee which submitted this 


report is L. A. Hartz, foreman painter, Ill. Cent. 


Welding in Passenger-Car Maintenance 


A catalogue and discussion of many repairs 
which can be made advantageously by welding 
—These include repairing broken castings and 
restoring damaged exteriors and worn parts 


H. A. Grothe, 
Chairman 


'The object of this report will be to point out some of the 
uses that are being made of welding to attain economy 
and time saving in the repair job, and an improvement 
in serviceability and appearance. 


Body Side and End Sheets 


Side sheets are secured to the body frame with rivets 
or screws on equipment built prior to the advent of the 
welded car about 11 years ago. Corrosion and damage 
requires renewals in whole or part, according to inspec- 
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tion. Some railroads in such cases follow a partial re 
newal program. Sheets found in good condition are lei 
intact, while individual sections, or parts of sections, at 
renewed and the new sheet welded in place. Thi 
practice would eventually result in a car with the sur 
face free of rivets. During the interim, the physica 
condition will be kept good, the expense at curren 
minimum and the combination of riveted and welded 
sheets satisfactory from an appearance standpoint. 

Fig. 1 illustrates the method and the effect of thi 
transition. It is desirable to extend the length of the new 
insert from post to post when the section to be patched 
approximates this length. This permits an easily per 
formed butt weld to the adjoining sheet, and the metal 
post provides a substantial back-up for the weld seam. 
In application of multiples of such length, the interme- 
diate posts become the backup for plug welds made in 
holes punched in the patch sheet before placing in posi- 
tion. The patch sheet need not necessarily be the full 
height from side sill to belt rail, but may be only tha 
part which requires renewal. In such case, it is practical 
to install a horizontal backup plate, tack welded in place 
to the inside of the remaining sheet section. 

Cutting out may be confined to small areas, when 
dented or punctured, and in welding in a new insert var- 
ous obvious methods are employed to hold the new piece 
in place until it is welded securely. | 

Care must be exercised to perform the welding with 
a minimum of buckling from heat generated in the pro 
cess of fusion. Selection of the proper welding rod and 
machine controls, together with step welding, will us 
ally be adequate safeguard. Excessive buckling, if en- 
countered, may be reduced by stretching the affecte 
portion by application of highly-concentrated heat to tht 
inside surface, employing the electric arc for the purpose 

The question of fire hazard is involved in the perform- 
ance of the operations described, where there is fam- 
mable insulation. It is answered by drilling holes in the 
sheet or section to be removed and soaking the insulation 
with water. The acetylene torch may then proceed wit 
the cutting operation. Later the insulation is replace 
with a non-inflammable type. Before the new sheet sec- 
tion is welded in place the weld seams are backed up wit! 
sheet asbestos which, of course, remains in the car wall 
To complete the job, weld seams and plug welds are con- 
cealed by restoring a smooth surface with a disc grin¢e 


Posts and Sills 


Metal body corner and vestibule posts, window sills 
stops, and letterboards are all subject to splice, patching 
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ir complete renewal by electric-welding procedure, 
hough originally secured with rivets or screws. 

On account of severe exposure to moisture, the lower 
art of metal side posts on express cars are found badly 
leteriorated from corrosion to-a point about 3 in. above 
he floor. Frequently, a corresponding condition exists 
n that section of the side sheet which may be repaired 


yT Side stem clips and 
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Figs. 3 and 4 


as previously outlined. The defective portion of the side 
post is cut off and replaced in kind except that to the 
bottom of the new piece a substantial flat bar has been 
welded. This permits an enlarged welding connection to 
the side sill where ordinarily some pitting has developed. 
The junction of the old post and the new extension may 
i ee with an angle of suitable length and 
welded. 


Car Roofs 


In the renewal or patching of roof sheets on cars with 
roofs of the turtle-back type the procedure is similar to 
that for side or end sheets. 

The older type roof with clerestory, and originally 
provided with roof-sheet caps and soldered seams, may 
have roof sheets renewed or partially renewed employing 
arc-welded instead of soldered seams. Economy in the 
repair job will be effected, and superior service may be 
expected. See Fig. 1. 

The top roof sheet, if 14-gage material is used, may be 
butt welded to the adjacent sheet. The metal carline will 
be the backup, but first the center rib, or projection for 
the former cap, must be cut off with a torch. If it is de- 
cided to retain the lighter 22-gage as the standard, then 
a "i joint would be essential to permit a satisfactory 
weld, 

The side roof sheets may be of the one-piece or the 
two-piece type. The one-piece sheet is used when no 
side-deck openings are present. In this case, the sheet 
installed extends from the top roof sheet, to which it con- 
nects with a continuous weld, to the side plate. At the 
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latter it terminates in an inward bond. This hook en- 
gages a separate J-shape of heavier material. This in- 
verted J-shape is then plug-welded to the side sheet at 
the side plate. ` 

The two-piece-type application for the side roof is re- 
quired when side-deck openings are present. The same 
connections at the top roof sheet and the side-plate 
J-shape are provided as for the one-piece sheet. The 
junction of the two sheets is made at the lower side roof 
member. The welding of this seam is contemporary with 
the introduction of a deck-sash frame constructed of 
welded sections, and with continuous weld to make water- 
proof. Asbestos paper is used at joints when the welded 
seam is to he made. 


Underframes, Buffers and Diaphragms 

A. A. R. practice outlines standard methods of repairs 
by welding to underframes. End patform and draft cast- 
ings formerly scrapped when broken are now repairable. 
In most cases, forged sections are welded into these as 
reenforcement or as substitute to sections so badly dam- 
aged as not to be restorable in the original. 

Considerable welding may be performed to advantage 
in connection with buffer repairs. Worn side stems may 
be restored with welding. It is advisable to incorporate 
a flat plate welded to the clip to effect an increased bear- 
ing area, thereby controlling the wear on the side stem. 
See Fig. 2. Welding at the clips, and of cover- and face- 
plates to the angle plate eliminates rivets and their up- 
keep. Clearance of 1% in. for center buffer stems may be 
controlled by welding into the pocket a U-shaped liner of 
appropriate thickness. 


Trucks 


Arc welding is important in repairs to car trucks. 
Worn surfaces on pedestal legs are built up. Pedestal 
and roller-bearing outer-housing liners are held in place 
with welding. Chaffing plates on bolsters and wear 
plates on cylinder levers are installed with welding. 
Fractures are repaired and re-enforcements added ac- 
cording to approved practice. 

In addition to repairs to roller-bearing housings, elec- 
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tric welding has permitted the design of a successful 
saddle-type outer housing, illustrated in Fig. 3. 

Wear pads on the equalizer foot, favor economy and · 
safety and may be attached with electric welding, being 
careful to restrict welding from the critical zone. Fig. 
4 illustrates suitable pads of No. 1020 carbon steel, and 
method of application. 
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Vestibule Steps and Platform 
Floors 


When wooden or old-style steel vestibule steps require 
excessive repairs, consideration can be given to replace- 
ment with an all-steel welded design similar to that illus- 
trated in Fig. 5. One advantage is the simplicity of con- 
struction when compared with the old style having 
numerous pieces riveted, bolted and screwed together. 
The treads of non-skid steel plate have proved satisfac- 
tory. Another advantage is the provision of a substan- 
tial member to which to attach the uncoupling rod 
bracket and steam valve-rod bracket, also by welding. 
Steel welded steps, when damaged, lend themselves to 
simply performed repairs. 

Non-skid steel plates for platform floors may be welded 
in place to save the drilling, tapping and application of 
screws, which after service are found rusted in to the 
extent that they require cutting out to remove. 

Relatively frequent renewals of under-the-car frame 
parts of air-conditioning units, which are subject to severe 
conditions, are perfotmed with facility with the electric 


W. A. Emerson, 
Chairman 


The following changes in the A,A.R. loading rules are 
submitted for your consideration, all proposed changes 
are shown in italics. 


Page 2 


Add new sentence to paragraph under the caption 
"Attention Shippers": Cards bearing advertisements or 
trademark, or banners, must not be attached to cars, nor 
to permanent stakes which are a part of the car, nor to 
temporary stakes supplied by shipper solely for the ur- 
ose of carrying such advertisements. They may, how- 
ever, be aplied to the load or temporary stakes used to 
secure load. Cards with red printing or red background 
should not be used. 

Reason: Such cards should be prohibited, the same as 
railroad cards with red printing or red background are 
prohibited by Par. (6) in A.A.R. Interchange Rule 36. 
Their use should be discouraged as much as possible, 
and, eventually, a penalty for their use should be imposed. 


Page 10 


Change heading of Item 1 to read: Flat cars with fish- 
belly center sills and fish-belly side sills, or flat cars with 
fish-belly center sills and fish-belly intermediate sills. 

Reason: To include flat cars with fish-belly cented and 
intermediate sills. 
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arc. Sumps made of Everdur metal may be repaired 
with welding, as may also the aluminum evaporators. 

Supply and battery boxes formerly made from wood, 
when found beyond repair, may be made of welded con- 
struction. If rust-resisting steel is used, they need not 
be lined. 

Consideration should be given, when wood chairs re- 
quire replacement, to the product available by forming 
steel tubing and welding it together. The operations are 
simple and no complicated equipment is required. 

Baggage or express-car side doors, when beyond eco- 
nomical repairs, may have renewals made of welded-sted 
construction that have proven satisíactory. 

Electric welding is employed to advantage in repairs 
to and renewals of sections in dining-car stoyes, also in 
other kitchen fixtures and appointments. 

The foregoing report has not attempted to detail all 
the examples available, but nevertheless furnishes ample 
evidence of the large variety of uses to which welding 
is adapted in the maintenance of passenger cars. (The 
chairman of the committee is H. A. Grothe, shop super- 
intendent, C. M. St. P. & P., Milwaukee, Wis.) 


Changes Proposed in the Loading Rules | 


Most of the proposals involve slight modi- 
fications of present wording, or regrouping 
of provisions—Three new drawings requested 


Add new sentence to the heading of Item 4: Fixed 
end gondola cars. (See diagram below). 
4 ooo To explain that the diagram applies to Item 
only. 


Page 11 


Add new second paragraph to second section of Rule 
5: Gondola cars.—Loads not covered by individual 
figures and where the vacant space across car between 
the piles and between the load and car sides exceeds a 


Proposed new Fig. 66-A—This covers the upside down loading 
of turntables 
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Add new third and fourth paragraphs to Rule 9, Page 
12: When sloping wedges are used for end blocking 
against vertical surfaces, the flat side of wedge must be 
placed on floor. Nails or spikes in blocking should be 
driven vertically to the floor. 

Reason: Wedges with sloping side to floor do not 
provide full contact with load, and nails or spikes driven 
vertically to the sloping top of wedge do not provide 
full resistance. 


total of 18 in., must be secured so as to prevent moving or 
ipping towards sides of car. Bulk material, such as ore, 
and, gravel, pig iron, etc., should be equally distributed 
hroughout the car. 

Reason: To eliminate controversy concerning weight 
if load between bolsters. 


Page 12 


Omit last sentence of first paragraph of Rule 9: Bear- 
ng Pieces, Sliding Pieces, Clamping Pieces, Braces, 
“leats, Wedges, Blocks. Such items must be of hard- 
vood, when specified under the figure, straight grained, 
ree from decay and strength-impairing knots. Substi- 


Page 13 


Omit Sec. (a) of Rule 10. 
Reason: The same provisions are found in Sec. (d)- 


Proposed pivoted bolster arrange- 
ment for loads on two or more 
flat or gondola cars 
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DESCRIPTION ITEM 
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OAD WEIGHING 15.0 
S.PER 15.001 TO 36,000 LB 36.001 TO 57,500 LB. |57501 TO 100,000 LB. 


&"x 10'x 9-6" 10"х 14"x 9*6 12"x 16"x 9-6 I4" x 20'or 12'х 22" 
Зуд х 12" х 12" 3/4 x 12" x 12 Зуд x 12" х 12 Зд х 12'x 12" 
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Bolster 

Center Plate, Top 

Center Plate. Bottom 

Center Plate, Backing 

Side Bearing Plate, Top (Bent) 
Side Bearing Plate, Bottom 
Side Bearing Backing 

Center Plate Backing Bolts 


TIT EL 

д ТУ 510" 
xe xe 
x 6 x 420° 
2x10" 510" 


Side Bearing Bottom Plate Bolts 
Side Bearing Top Plate Bolts 
Bolster Transverse Bolts 

Center Plate Backing Bolts 

Center Pin 

Slotted Center Pin Hole 


All wooden items must be hardwood 
Deviations permissible only when specified under individual figures 


2% Dia. Long Enough to Reston Center Sill Cover Plate 
At one End of Load Only. 
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ite, if desired, suitable metal sections of equal strength ; 
xcept where metal substitutes are definitely specified. 
or loading not covered in these detailed rules or figures, 
ley must be of hardwood. Bearing pieces under loads 
"quiring the use of more than one car must be secured 
› as to prevent displacement. (Omit this sentence.) 
Reason: The instructions contained in this sentence 
te provided for in Rule 12. 

Transfer the second paragraph of Rule 9, Page 12, to 
tule 15, Sec. (a). 

Reason: For better grouping. 
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Transfer Sec. (f) of Rule 10, Page 13, to Fig. 36 on 


Page 117. 


Reason: For better grouping. 
Transfer Rule 11, Page 13, to Rule 15, Sec. (b). 
Reason: For better grouping. 


Page 68 
Fig. 5. Include drawing and specifications for pivoted 


bolsters. (See accompanying sketch.) 


Reason: The drawings under individual figures are 
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indistinct, and, therefore, believed to be the reason for 
frequent misapplications. Inasmuch as the bolster 
arrangement in each figure is similar, it is thought that 
a single drawing, with details enlarged, would simplify 
revisions of the present drawings, and would provide a 
clearer understanding of requirements. 


Page 186 


Fig. 186. Omit "or upside down" in heading, to read: 
Turntables, Right Side Up, Pivoted Bolsters—Two or 
more Flat Cars 

Reason: Because of the following recommendation for 
a new Fig. 66-A to cover upside down loading. 

New Fig. 66-A. Transíer the first drawing of Fig. 66 
to this figure, with enlargements, and add a separate 
drawing of the pivoted bolster arrangement. (See accom- 
panying sketch.) 

Reason: The present drawing is difficult to read, be- 
cause of compactness. The pivoted bolster arrangement 
differs from all others, and the details should, therefore, 
be clearly indicated. 


Pages 310 and 314 


Figs. 128 and 132. Add a new paragraph, to read: 
When tanks, etc., which are equipped with domes or 
other projecting fixtures, are placed on car with such 


Freight Cars 


J. E. Keegan 
Chairman 


With the end of war and return to peace-time operations, 
the railroads are again faced with greater competition 
and the necessity for moving freight with the least pos- 
sible delay. This means that an increasing amount of 
freight will move in scheduled fast-freight trains and our 
respective managements will expect these trains to move 
on schedule. It is up to all of us to get our car-depart- 
ment organizations tuned up to the point where such 
results will be obtained. They will be obtained only by 
having cars in such condition at the dispatching points 
that they will go through to final destinations without 
delays due to mechanical defects and with minimum de- 
lays at intermediate terminals for inspection and lubri- 
cation. 

The preparation of cars for such trains will require the 
consideration of several factors—the selection of cars 
for loading, conditioning of the cars selected, and the 
lubrication and final inspection in the outbound yards. 


The Selection of Cars for Loading 


The proper selection of cars for loading is one of the 
most important of the car inspector's duties and too much 
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protruding parts located at an angle with the car fur 
so as to keep the width of load within clearance linits, 
they must be secured, when necessary, to prevent creep- 
ing clockwise or counterclockwise. 

Reason: Such material is often loaded with the dome 
placed in a position about 45 deg. with the horizontal, 
When not secured, the weight of the dome sometimes 
causes it to slip downward, resulting in its projecting 
beyond side of car and frequently exceeding clearance 
limits. 


Page 318 


New Fig. 134-A. Heading to read: Long Boilers, 
Shells, Tanks, etc.—Single Cars, overhanging one or both 
ends—Flat or Gondola Cars. (Specifications the same a: 
Fig. 134.) 

Reason: To provide a figure to cover such loads. 

It has been suggested that consideration be given to 
reprinting the loading rules in either a loose-leaf or 
pamphlet form for each individual figure, showing there 
on all the information required. 

Reason: To clarify and simplify reference. 

( The report was submitted for the committee by Chair- 
man W. A. Emerson, general master car builder, Elgin, 
Joliet & Eastern, Joliet, I11.) 


for Seheduled Fast Trains 


Competent inspectors should select cars for load- 
ing — Condition should insure uninterrupted jour- 
ney — Lubrication attention of utmost importance 


stress cannot be placed on the necessity for care am 
thoroughness. It is hardly necessary to point out the 
time and expense that would be saved if loaded cars 
could proceed to their destination, uninterrupted b 
trips to repair tracks. Experience has shown that mos 
of the loaded cars shopped, have defects that undoubtedly 
were in existence at the time the cars were loaded and 
which should have been detected prior to loading. To 
often loaded cars are found to be in such condition tht 
repairs cannot be made. This necessitates a transfer © 
the contents and entails excessive delay, especially 2t 
points not equipped for such work. This also may otten 
result in further delays at other terminals, because of the 
improper loading at the time that the transfer was mace. 

The first requisite in the proper selection of cars for 
loading is that the men assigned to this work should be 
competent and conscientious. They should know what 
commodity is to be loaded and the type and capacity © 
the car required. In selecting a car, the inspector shoul’ 
first see that the air brakes and repacking are in date. А 
thorough inspection should be made of the trucks for 
defective wheels, journals, journal bearings, truck sides. 
truck bolsters, spring planks, brake beams, etc., as 1t “ 
for repairs to these parts that loaded cars are most frè- 
quently shopped. Couplers and draft rigging should be 
examined and of course all safety appliance items. The 
underframe should be inspected for broken or bent sills. 
body bolsters and crossties. Flat cars and gondolas 
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ould have good floors, particularly if they are to be 
aded with commodities which must be secured with 
ог blocking. 

Care should be exercised in selecting box cars so that 
iey will be suitable for the commodity to be carried. 
he condition oí the floors, sides, ends and doors are 
1portant. Too many cars are shopped enroute, due to 
efects in such parts, and we have all experienced de- 
ys and in some instances serious wrecks, due to com- 
iodities falling through the car floor, side doors falling 
ff, etc. Particular attention should be given to the 
dition of outside posts and braces on single-sheathed 
ars. Many are found to be broken at the plate or sill 
nd when cars are loaded, the side sills are strained. 
‘his causes them to sag and in some cases, to break 
1 two. 

In selecting refrigerator cars for loading, it is essential 
hat the hatch plugs have à tight fit and are properly 
ecured to prevent coming loose and falling off enroute. 
side doors should receive careful attention, so as to in- 
ure proper fit and the attachments should be in good 
‘oondition in order to prevent doors coming open enroute. 
2n account of the importance of this work, the selection 
of cars for loading should be done as far as possible dur- 
ing daylight hours. 

There are several practices which should be corrected, 
if we are to avoid delays to scheduled freight trains on 
account of defective equipment. First, is the selection of 
cars for loading by other than car inspectors. Frequently 
cars are selected by yard masters, yard clerks, members 
of switching crews, station agents or other employees 
who do not have the necessary knowledge of what is 
required. Second, cars are unloaded in industrial plants 
and reloaded without having any inspection made. 
Third, in many instances, no attention is being paid by 
the transportation employees to the commodity classifica- 
tion. A car is a car to them and to avoid switching out 
of cars, they will place them at industries for loading 
regardless of their classification or mechanical condi- 
tion. 

All railroads have methods of identifying cars good for 
the various commodities, and it is up to the mechanical 
officer to see that cars are loaded with commodities for 
which classified and that cars are not loaded if they are 
not in safe and serviceable condition to carry that load 
to destination. 


Conditioning of Cars 


Of equal importance with the selection of cars for 
loading is the conditioning of the cars selected. - Cars 
requiring repairs should be placed in shops or on con- 
ditioning tracks and thoroughly gone over. Owing to 
the demand for cars and the shortage of labor and 
material during the war period there has unquestionably 
been a let down in maintenance of equipment and it 
Will require real effort on the part of car-department 
officers to impress on the minds of the members of their 
organizations the necessity for rehabilitating freight cars 
to such point that they can reasonably be expected to 
Fed their loads to destinations without mechanical 

ауз. 

While the cars аге in the shops for the particular de- 
fects found by the inspector, the common defects for 
which cars are shopped enroute should be checked. Hot 
boxes are the greatest cause of delays to cars and so the 
Journal boxes, journals, bearings, wedges and packing 
should receive careful attention. Trucks should be exam- 
med for defective side frames, bolsters, springs and 
spring planks, brake rigging, wheels and brake-beam 
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safety supports. We are inclined to neglect the latter 
item which is one of the most prevalent causes for 
Couplers, 
draft gears, coupler yokes, cross keys and retainers, and 
yoke rivets should be placed in good condition. Defec- 
tive draft and center sills should be repaired, as should 
defective doors, floors, safety appliances, etc. Air brakes 
should be inspected for leaks, defective brake valves and 
brake cylinders, train pipes, securements and air hose. 
Piston travel should be properly adjusted and the 
brakes tested to know that they are in proper operating 
condition. 


Attention to Cars in Train Yards 


Cars selected and conditioned for movement in sched- 
uled fast-freight trains, after being loaded, are switched 
to train yards for placement in such trains. This switch- 
ing movement to and from loading points often entails 
interyard moves over humps and sometimes for consider- 
able distances in large terminals. Therefore defects are 
apt to develop which will cause considerable delay. 
thereby disrupting schedules. It must be remembered 
that these trains may well have schedules calling for 
speeds equaling those of passenger trains and that the 
equipment must be in such condition that it can withstand 
these speeds. 

This requires a final inspection, air-brake test, and 
lubricating attention. Journal bearings should be hooked 
to lócate and remove waste grabs that have developed 
in terminal movement and the journal-box packing 
should be adjusted and oil added if necessary. As stated 
previously, hot boxes are the greatest causes of train 
delays and we cannot stress too much the importance 
of proper lubrication of cars. We are inclined to pay 
too little attention to the qualification, ability and train- 
ing of car oilers and the work performed by them. and 
the quality of this most important operation suffers as 
a consequence. We would do well to see to it that the 
best talent available is employed for the lubrication of 
freight cars. 


Intermediate Attention 


Many freight traims travel considerable distances and 
it is to be expected that some intermediate attention is 
necessary in order that they maintain their schedules. 
At such intermediate points, facilities would be provided 
for adequate fast inspection and lubricating attention. 
Such facilities as assigned tracks, properly lighted, with 
repair and lubricating material readily available, inspec- 
tion pits in yard humps over which cars pass permitting 
underneath inspection, together with oiling facilities on 
the humps, are of.considerable assistance. 

The above outline furnishes a brief description of some 
of the things that are necessary in preparation of freight 
cars for scheduled fast freight trains and offers sugges- 
tions which we believe will be of material assistance in 
this important matter. 

This report was prepared by the Committee on Freight 
and Passenger Car Maintenance, comprising: J. E. 
Keegan (chairman), chief car inspector, Pennsylvania ; 
G. E. McCoy, assistant chief car equipment. Canadian 
National; W. J. O'Brien, general car foreman, N. Y. C. 
& St. L.; L. H. Day, superintendent car department, 
D. & R. G. W.; L. W. Dobbins, general car foreman, 
N. Y. C.; W. E. Geddes, mechanical engineer, Gen. 
Amer. Trans. Corp.; H. R. Baker, assistant general car 
inspector, C. B. & Q.; W. H. Hartnett, general car 
foreman, C. & N. W.; H. E. Wagner, master car builder, 
Alton & Southern. 
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Railway Fuel and Traveling 
Engineers Association 


ical Enginest 
Iway местат BER, 1945 


The Asseciation continues inten- 
sive study of train and locomo- 
tive handling and fuel economy 


Papers and reports on various aspects of fuel economy 
nd the problems of training locomotive enginemen and 
remen in the technique of handling Diesel-electric and 
team locomotives constitute the year's work of ten"com- 
littees of the Railway Fuel and Traveling Engineers’ 
issociation. The annual meeting could not be held be- 
ause of wartime transportation conditions, but these re- 


W. C. Shove, 
Chairman 


The first essential of firing practice is the preparation of 
the locomotive for service. Firemen should report at the 


‘erminal in sufficient time to make a systematic inspection. 


XY the fire condition, grates and tool equipment. It is 
‘elt, after trying out the stoker to see that it is operating 
properly before leaving the terminal, the fire should be 
maintained in the terminal with the shovel. However, 
ires can be maintained with the stoker, proper attention 
being given to the distribution of the coal. 

an engine is fired properly, there are fewer pounds 
of coal to be handled ; little or no necessity for using the 
rake or slice bar, and cleaning the fire and shaking the 
grates is reduced to a minimum. A locomotive that is 
red properly steams unless there is something radically 
wrong with it or the coal is devoid of heat units. Even 
in such a case, proper firing produces the most steam 
possible under the conditions and the fireman may safely 
feel that no one could have done better than he did under 
the circumstances. 


Fundamentals of Combustion 


In order to fire an engine properly, the fireman need 
Not necessarily know anything about the theory of com- 
ustion; he may have learned to apply the principles 
without knowing the reason for so doing. In fact, many 
first-class firemen do not understand anything about these 
Principles. There are, however, certain fundamental facts 
that should be borne in mind when endeavoring to explain 
to firemen the necessity for doing certain things to get 
Proper results, 


Rall 
NOVE BER, teal Engineer 


ports and three additional individual papers will appear 
in the 1945 year book of the Association. | 
Reports were prepared by the following committees: 
Locomotive Firing Practice—Oil; Locomotive Firing 
Practice—Coal; Front Ends, Grates, Arches, and Ash- 


. pans; Utilization of Motive Power; The Road Foreman 


and the Diesel Locomotive; Air Brakes—Passenger- 
Training Handling; Fuel Records and Statistics; Black 
Smoke, How Can It Be Cured?; and Coal. An indi- 
vidual paper was presented on the road foreman's part 
in educating enginemen and, firemen, and two others 
were sponsored by the Committee on Coal, one on Col- 
loidal Fuel—Its Development and Uses and the other on 
Conservation of Coal for Locomotives, The Committee 
on Front Ends, Grates, Arches and Ashpans presented 
only a brief interim report. Abstracts of the reports of 
the other committees and of the individual papers appear 
on the following pages or will appear in later issues. 


Firing Coal-Burning Locomotives 


The essentials of combustion—Vigilance by 
fireman necessary in controlling the fire— 
Art of “reading the fire”’—Pertinent don'ts 


To produce heat in a locomotive firebox, three con- 
ditions are necessary and only three. 

First, there must be a supply of fuel. Second, there 
must be a plentiful supply of air, and, third, the air and 
the fuel must be brought together at a temperature at 
which they will burn. ` 

Soft coal is composed of coke and gases. When coal 
is thrown on a fire, the gases are driven off by the heat, 
the coke remaining on the grates. Both the coke and.the 
gases will burn, but before any burning can take place, 
they must be supplied with air at what is called the ignit- 
ing temperature. Air is made up of several gases, one of 
which is the particular thing required for burning the 
coke and the gases in coal. This burning will not take 
place until the fuel and the air are heated to a certain 
temperature, called the igniting point. The fact that air 
is absolutely necessary for burning can be proved by 
experimenting with a tallow candle. If the candle is 
lighted, it will continue to burn so long as plenty of air 
is supplied to it, but if a milk bottle is placed over the 
candle it will immediately begin to smoke and the flame 
will grow long and as soon as the limited amount of air 
which the bottle contained has been used up, the burning 
will stop. 

If too much air is supplied to a fire, it will interfere 
with the burning. This can be demonstrated by blowing 
on the flame of a tallow candle. Blowing easily will not, 
apparently, reduce the flame very much; blowing steadily 
and strongly will almost put the flame out, and a sudden 
sharp breath will extinguish it entirely. The application 
of this will be spoken of later. The statement that the 
air and the fuel must be brought together at a tempera- 
ture at which they will burn can also be illustrated by 
means of a candle. Before the candle is lighted, fuel is 
present surrounded by a plentiful supply of air, but the 
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condition of proper temperature is lacking. The iuel of 
the candle must first be heated to a temperature at which 
it will start to burn. When the candle is burning, the 
action that takes place during the burning supplies suffi- 
cient heat to maintain the fuel at the burning temperature. 
If this condition is interfered with, however, as illustrated 
by blowing the comparatively cold air from the lungs 
against the flame, the temperature is reduced below the 
burning point, the flame goes out, and the burning will 
not begin again until the temperature has once more been 
raised to the burning point. 

With the three conditions of fuel, air and proper tem- 
perature present, burning will always take place, whether 
it be in a locomotive firebox, in the open air or in the 
finest home or office, but with any one of these three 
conditions lacking, burning absolutely will not take place. 

hen burning does take place the fuel disappears, 
with the exception of the ash and the dirt that are in the 
coal and these remain on the grates. This disappearance 
of fuel is due to the fact that in the process of burning 
a chemical change takes place by which the air and the 
fuel unite to form gases. These are drawn out through 
the flues into the front end and from there pass out 
through the stack with the exhaust. During this changing 
process the heat necessary for steam-producing purposes 
is evolved. 

While there are many different kinds of fuel which 
may burn in many different ways, anyone who thoroughly 
understands the basic principles set forth above can 
understand and explain most of the actions that take place 
in a locomotive firebox. 

In describing the actual work of firing a locomotive, 
it is necessary to assume that the engine is properly 
drafted and is in proper condition to burn the fuel 
economically. 


The Fundamentals Applied 


In starting out, the fireman should endeavor to have 
a light, level, bright fire. These three conditions should 
always exist in the firebox. The thickness of the fire 
should be regulated by the class of fuel, the drafting of 
the engine, and the weight and schedule of the train. 

The fire must be light because the amount of air that 
can be supplied in a locomotive firebox is always limited. 
If the fire is too light, the draft will pull such a large 
volume of cold air through it that the temperature of the 
gases will be reduced below the igniting point and proper 
burning will not take place. This condition can be ascer- 
tained by observing the fact that the steam pressure 
immediately falls and no smoke appears at the stack even 
when fresh fuel is thrown on the fire. 

It is not so easy to recognize the condition when the 
fire is too heavy. Proper results, however, cannot be 
obtained with a thick fire. It is practically impossible 
to get sufficient air through a thick fire to burn the large 
volume of gases that are liberated from the fuel and the 
result is that when fresh fuel is thrown on the fire, al- 
though there is sufficient heat in the firebox to drive 
off the gases from this fuel, there is neither the proper 
igniting temperature nor the requisite air supply to burn 
them. These gases, however, as soon as they are liberated 
from the coal are pulled through the flues by the exhaust 
and as the conditions in the firebox have not been such 
as to allow them to burn and as these gases are the 
principal heat-producing part of the coal, it will readily 
be seen that a large amount of heat is wasted. 

The fire should be level for the reason that if the loco- 
motive is properly drafted, there is an equal pull of air 
through the entire grate area, but if the fire is banked 
at one place and low at another, the air seeking the 
easiest channel for entrance will, for the most part, pass 
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лоо heavy 


through the place where the fire is light, very little a 
passing through the place where the fire is banked. 
gives an unequal distribution of air to the fire and cr 
the same effect on one part of the fire as though the dr 
were too light, and on the other part as though it wé 
This is further and better illustrated in 
where there is a hole in the fire. In such cases, nearly 
of the air passes through the hole and very little thru 
other parts of the fire with the consequent result. 
the steam pressure immediately responds to this conditi 
and the pressure cannot be regained until the fire: 
leveled over, and the proper conditions for burning 
once more obtained. A condition of this kind is very ha 
on the boiler as well as on the steam pressure. 
Firemen should never be allowed to think that 
mechanical stoker is anything but a machine that wa: 
designed to place an even layer of fuel over the fire bei 
It does not know what portion of the firebox is using the 
greatest amount of fuel, neither does it know where à 
bank has been started; it is always necessary for a fie 
man to keep almost constant watch of the fire at all times 
It is a rather difficult matter to so adjust the front-er: 
draft appliances so as to produce an even flow of ar 
through every part of the grate area, which, of cours. 
means the fuel bed also, and as the rate of combustion i: 
proportional to ‘the air flow, it follows that there m: 
be—in fact will be—a difference in the amount of cu 
burned over various sections of the grate. However. Г: 
this difference is only over the front or back sections c 
the grate—that is, if the engine burns more coal ahea , 
or behind—it is a comparatively easy matter to adju 
the rate of firing to meet the need, either with the sev 
or by regulating the pressure on the stoker distributi: 
jets where the engine is mechanically fired. Where t 
engine burns a “spotty” fire—that is, with an entire 
different condition, especially where the locomotive 15 n! 
equipped with a multiple-valve distributing jet where 
each valve allows the pressure to be manually controllel. 
In such cases the only recourse is to supply that particu 
lar spot where the burning rate is highest with the scoop 
instead of blowing the coal in haphazardly and trust 
to luck that some may fall in the right place. 
A somewhat similar condition obtains where, through 
some obstruction, the air flow is restricted at some раг. 
ticular spot, thus reducing the burning rate at that spot, 
resulting in the gradual formation of a bank which mar] 
in turn result in the formation of a clinker and thus stop | 
combustion entirely at that point. In this case the night 
thing to do is to shake the grates lightly before the clinker 
forms and then with the scoop, or by regulating the n 
pressure, fire around that spot until the bank gradually 
burns down. However, if the clinker has already beer 
formed, then there is nothing to do except to try to looser 
and up-end the clinker, or, if possible, remove it, and 
with the hook spread live fire over that spot and ther 
supply less coal to that point to prevent the for 
of another bank or clinker. If a clinker once starts Ё 
form and is not broken up at the start, it will contin 
to grow and ultimately affect the steaming of an enp 
There are several types of stokers now in use that 2 
fitted with adjustable vanes or deflectors. These an 
adjusted so as to reduce the amount of coal delive | 
to either side or either back corner, but cannot be set | 
reduce or increase the amount of coal delivered p 
particular spot in the fuel bed. Therefore, we must et vi 
resort to the scoop, or, if the stoker is fitted with au д 
tiple control distributor jet, adjust the jet pressures 
deliver coal only to the place where it is needed. . fre! 
In all cases, regardless of whether the engine ed 1 
by hand or with a mechanical stoker, the fireman this 5 
be taught to "read" the fire regularly and pet m: 
an easy matter for the older and experienced fre 
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xut must be learned by the novice. The best method of 
long this has been explained in preceding reports, but 
is these may not be available are here quoted again: 
"In order to ‘read’ the fire, stop firing until the smoke 
lears at the stack, then open the fire door, turn the scoop 
wer so as to deflect a stream of air over the fuel bed. 
The dark spots will show where the fire is not burning 
»operly. The bright spots will show where the fire is 
rning as it should, where combustion is most rapid 
ind where the most coal should be supplied. Now if 
regardless of all efforts to get an even fire, holes or banks 
"ontinue to form, the matter should be reported on arrival 
it the terminal. For instance, if the fire burns spotty, 
report ‘Examine the grate, but if the fire burns fairly 
uniform but more at the front or back of the box, report 
Examine and adjust front-end appliances; engine burns 
too much coal at the front or back (as the case may be). " 
iring practice as a general thing is developed to the 
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degree that supervision on the respective territories 
insists upon. If the road foreman, fuel supervisor, travel- 
ing fireman, and others supervising the work of engine- 
men do not insist on the best-known methods of firing 
practice, the natural trend is for new firemen to drift into 
methods of their own, which are not in all cases conducive 
to fuel economy or good practices. 

Boiler feeding is an outstanding factor in fuel economy 
and fire condition. The most economical method of boiler 
feeding is to operate the feedwater pump or injector 
continuously, or as nearly so as possible, and adjust the 
feed according to the condition of the run. It is recom- 
mended that on leaving the initial terminals the injector 
be used the first few miles in preference to the feedwater 
heater, or until the arch is hot and the fire is set. 

In no other situation is close co-operation more im- 
portant between two persons than between the engine- 
man and fireman in the cab of a locomotive. 
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An engineman who has been thoroughly schooled in 
good firing practice on a locomotive is in a position to 
instruct new firemen in the correct methods of firing 
practice. Each engineer should take a special interest in 
educating new firemen. 


Safety 


Don’t forget safety is of first importance. 

Don’t walk through escaping steam. 

Don’t walk between moving engines or cars. 

Don’t walk on tracks without keeping a sharp lookout 
in both directions. 

Don’t get off locomotive without looking in both di- 
rections. 

Don’t cross tracks between locomotives standing close 
. together on the same track. А 

Don’t lean beyond line of cab without exercising саге 
to avoid being struck at points where clearances are 
close, or while passing trains. 

Don’t jump over storage, ash, or inspection pits. 

Don’t get off a locomotive face first. 

Don’t carry grips, clothing or tools while alighting 
from or boarding a locomotive. 


Fuel Conservation Don’ts 


Don’t leave terminal unless fire is in good condition. 

Don’t overfill scoop shovel. 

Don’t allow rock, iron, wood, or other foreign matter 
to be fed into stokers. 

Don’t allow safety valves to open unnecessarily. 

Don’t allow a dirty locomotive deck or apron. 

Don’t knock coal off by careless handling of tools. 

Don’t throw large lumps in the fire. 

Don’t use the blower except when necessary. 

Don’t permit fire to get heavy or dirty. 


S. A. Dickson, 
Chairman 


[In addition to its own report, the committee contrib- 
uted two papers, one on “Some 1945 Ideas about the Use 
of Coal for Locomotives," by J. F. Barkley, Chief of 
Solid Fuels Administration for War, U. S. Bureau of 
Mines, and the other on “Colloidal Fuel—Its Develop- 
ment and Use," by D. W. Machin, combustion engineer, 
Pittsburg and Midway Coal Mining Company. These 
appear separately.—EDiTOR.] 

The general impression seems to be that the prevailing 
general coal shortage will extend well into 1946. The 
war and all of its disturbances seems to have given birth 
to the idea that the railroads can take care of themselves 
with varying kinds and qualities of (mostly) low-grade 
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Don't “йе on a full stomach." Never feed more col 
than needed. — ' 

Don't allow fire to die out in the forward end of fire- 
box, causing flues to leak. 

Don't permit banks to form in the firebox. 

Don't leave the fire door open while descending grade 
or stopping. 

Don't shake grates excessively. 

Shaking grates is an important factor in connection 
with good firing practice. Grates should be shaken oíten 
enough to keep dead ashes off the grates, not allowing 
fire to become so heavy that it restricts the free flow of 
air to the firebox. i 

No standard can be set up that will apply to all roads 
under all conditions as to how often and how hard grates 
should be shaken. This will depend on the quality of 
coal fired in a given period. 

By observing the above we won’t make unnecessary 
dense smoke and will conserve fuel. 

The committee consists of W. C. Shove (chairman), 
general road foreman engines, N. Y. N. H. & H.; H.E 
Tewksbury, traveling engineer, Bangor & Aroostook; 
C. Harding, road foreman engines, L. & N. E.; W.E 
Small, chief fuel supervisor, B. & M.; F. X. Jones, super- 
visor fuel and locomotive operation, Erie; J. H. Sim- 
mons, N. Y. C.; H. Morris, superintendent fuel and loco- 
motive performance, C. of N. J.; S. M. Roth, supervisor 
locomotive performance, W. Md. ; C. B. Curtis, road fore 
man engines, R. F. & P.; W. R. Sugg, general supervisor 
air brakes, Mo. Pac.; Н. T. Clark, supervisor of locom 
tive operation, B. & O.; A Baxter, D. & R. G. W: 
W. E. Beaver, general road foreman engines, Southern; 
R. A. Reeder, superintendent fuel and locomotive per- 
formance, Reading; J. W. Crawford, road foreman 
engines, Wabash; and J. Mattise, general road foreman 
engines, C. & N. W. | 


Report of the Committee on Coal 


Reiterates recommendations which have been 
offered on previous occasions looking toward 
standardization of coal sizes by the mines 


coals. But, beginning at some time after the war is 01. 
an accelerative competitive condition will doubtless oc 
in transportation, with new efforts on the part of ral- 
roads to gain better efficiency and reduced costs. Ths 
will likewise doubtless manifest itself in continued efforts 
to further develop a standard design of motive рої“ 
other than the steam locomotive. This committee % 
lieves the coal industry will maintain or decrease ther 
sales of coal for locomotive use dependent largely 0" 
their efforts and ability to keep their costs, and selling 
prices, down and to furnish a uniform high standard of 
preparation, sizing and quality of coal, and also to supp! 
their best research on coal and combustion problems Р 
co-operation with the railroads. In other words, tf 
must forget the past and realize there is serious COT" 
petition for them, which has to be met, not ignored °" 
dodged. 


lcal Enginee 
Railway Meo EMBER, 1945 
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Fuel problems on the railroads are important, as we 
ауе been asked by those in authoritative places to make 
is good use of fuel as possible, so that more of it would 
available for other uses. The disadvantages of using 
oal of inferior preparation on locomotives are so obvious 
is to scarcely call for explanation. Not only does it take 
nore coal with the new men we now have in service, but 
n màny cases it slows up the movement of power, which 
s important, because if ever the railroads needed to move 
rains expeditiously, it is now. Also economy in fuel 
age, because of the demand being greater than the 
upply, is more necessary now than ever before. It is 
liffcult to maintain motive power up to the same standard 
s in normal times and this, too, is a factor, so that put- 
ing the three factors together—namely, fuel, new men, 
nd motive power which is not up to par—you have a 
ombination of conditions that makes it difficult to 
ontrol present-day problems. 

There is a program of research bearing on the develop- 
nen of a modern, more efficient coal-burning locomotive 
hat is being participated in by the railroads, the coal 
ndustry, locomotive builders, electric companies, machin- 
ту and boiler makers. The fuel people with each rail- 
oad are conversant with this progressive program. We 
uggest that all consistent avenues of thought be put 
nto it. 


Standardization of Coal Sizes 


There are a great variety of sizes of coal screened 
y a multitude of coal producers. Many railroads tra- 
rerse two or more coal-producing districts. The mines 
ire likely to produce as many as twenty different sizes. 
in some situations there are likely to be a half-dozen 
lifferent sizes of slack, for instance—everything from 
Kin, % in, 34 in., 1 in., 1% in., 14 in., 1% in., and 
ю on—and egg coal, for example, somewhat the same 
vay. This is all a pretty deep subject, but shouldn't the 
oal producers get together and stabilize this? 

Repeated recommendations have been made with refer- 
тсе to sizes, as follows: Two-inch minus for stoker use; 
our-inch minus for hand-fired locomotives, with the 
urther recommendations that adaptability and perform- 
ince of the coal be the first determining factor; then, 
econdly, the methods of production, coal preparation 
ind cleaning used by the producer of the coal. 

Stress the desirability of co-operation and a broad- 
ninded attempt to have the coal producer understand the 
‘ailroad’s problem and build up an idea in his mind that 
here is a partnership angle to the production and use 
X coal by the railroads. This is an obvious proposition 
9 all who will think of it and there is a serious postwar 
:ondition to be taken care of by the coal companies and 
"ailroads; first, for the coal man, to hold his market for 
wal consumed by railroads as against competition from 
Xher fuels and other forms of transportation, and also 
‘or the railroad to get the cheapest form of power from 
wal. Let it be our aim to try to help this situation in 
"Very way we сап. 

[the report included an extensive discussion of the 
ninimum essential instruments for use in small stationary 
oiler plants to provide the most effective control of the 
ficiency of plant operation without involving too great 
"xpense or complexity of control. This section has been 
mitted from this abstract. —EpiToR.] 


Uses of Northwest Coals 


On one division of a western railroad Montana coal is 
ised in freight and yard service. The analysis of this 
zoal approximates the following : 
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Moisture, per cent 2.0.0.0... ccc cme ehm 


Volatile, per cent анаа Таана ааа 30:19 
Fixed car 43.21 
Ash, per cent 22.85 
ç king ES REN ies ‘owe Semi 
u ur, r cen 
Fu mp asd acad OTE E ee cl E (be 10,070 


The coal will not always run 10,070 B.t.u. or 22.85 per 
cent ash. The ash will run much higher and the B.t.u. 
lower. This coal is rather hard and often will contain 
considerable amounts of sulphur balls and bone coal. 

This type of coal will steam well if engines are prop- 
erly drafted and the ashpan construction is arranged to 
give a good free volume of air under the grates and is 
made as large as possible to hold a large amount of ash. 
It has been their experience on large power and heavy 
freight tonnage that 75 miles is about the limit for hold- 
ing ashes in the pan. The fire will have to be shaken 
down about every 15 miles or the firebox will become 
badly filled up with ash, resulting in excessive fuel con- 
sumption and poor steam. 

If this Montana coal is handled properly, the fire will 
give very little trouble from clinkering. The nozzle tips 
are reduced from 14 in. to 34 in. smaller than on engines 
burning fuel oil or Eastern coal. 

On one district of 156 miles a coaling station is 75 miles 
from the terminals and at this station there is a mechan- 
ically operated ash pit so that pans and fires can be 
cleaned quickly. On engines handling such excessive ash, 
there must be an efficient swipe to clean out the side and 
keep the air openings free of ash under mud ring. 

Whenever the ashpan has to be dumped between coal- 
ing stations, it is the practice to cut off the engine, pull 
into a passing track, open the ashpan hoppers, and swipe 
out the pan clean. Pans are never opened up while run- 
ning on main line; all ashes must be dumped in passing 
tracks. 

In power plants where Montana coal is used the ash 
problem can be handled by a mechanical ash-conveying 
system and suitable stokers. 

In stationary plants where this type of coal is pulver- 
ized, the temperature of the fire becomes considerably 
higher and much slagging takes place on the water tubes 
and side walls. Where boilers are being forced to a high 
per cent overload, slagging becomes excessive. When 
this coal is hand fired and handled properly, not using the 
hook in trying to break up a green bank of fuel in the 
firebox, the coal will not clinker, but if the fire is very hot 
and the hook is used, clinker formation becomes exces- 
sive. 


North Dakota Lignite Coal in Power Plants 


North Dakota lignite is not used as locomotive fuel but 
is used in two large stationary plants where direct steam- 
ing is used throughout the enginehouse. Each one of 
these plants produces 25 to 30 million pounds of steam 
per month. 

The lignite coal itself has a high percentage of mois- 
ture and will give the best results when fired wet. Over 
a chain grate stoker it will have ample time to dry out 
sufficiently to give proper combustion. When this coal 
is fired dry that fly ash formation on the side wall of the 
furnace will become excessive. | 


North Dakota Lignite Coal as Locomotive Fuel 


A western railway in 1935 ran some tests with a 2-8-2 
type locomotive. It carried 175 Ib. steam pressure, had 
28-in. by 36-in. cylinders, and developed 53,000 Ib. trac- 
tive force. It carried a seven-row sealed arch and was 
equipped with Cyclone front end with opening toward 
the flues. The stack was 18 in. in diameter and had an 
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extension 20 in. in diameter which reached to within 1734 
in. of the exhaust nozzle. The 3$-in. round-hole grates 
were fired by a BK stoker with a special distributing 
plate. The capacity of the tender was 12,000 gal. and 16 
tons. The standard nozzle for this class of locomotive 
with conventional front end is 6% in. open and with Cy- 
clone front end, 654, in. open. 

The grates used on these tests have eight rows of 3$- 
in. by 5£-in. round holes and have 20 per cent less air 
opening than the standard %-in. round-hole Rosebud 
grates. The edges of the grate bars have an overlapping 
feature which effectively seals the openings between the 
grate bars, forcing all draft through the 3-іп. holes and 
resulting in very good air distribution throughout the 
fuel bed. 

The eastern coal used on these tests was Pittsburgh 
No. 8 mine-run, 13,500 to 14,000 B.t.u., costing $4.15 per 
ton plus 30 cents handling. The lignite coal used was 
from North Dakota, screened 2 in. by % in., 7,000 B.t.u., 
6 per cent ash fusing at 2,350 to 2,400 deg. It cost 
$1.15 per ton. 

From tests with the same engine it was found that with 
straight eastern coal the evaporation was 5.92 to 6.09 and 
with 70 per cent lignite to 30 per cent eastern coal, 3.71 
to 4.12. It was also found that with lignite coal, which 
burns with a long flame, and a level fire not over 2 in. 
on grates, steam temperature readings were obtained as 
high as 698 deg., equivalent to over 320 deg. of super- 
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In general, improvement in fuel performance is attained 
by combination of some rather fixed factors, such as the 
proper design of boilers, front ends, fire pans and draft 
openings; applicable factors, such as fuel-saving devices 
tending to decrease the water rate per indicated horse- 
power, and, finally, the fluctuating factors, such as loco- 
motive maintenance, train loading, train dispatching and 
locomotive firing and handling practice. 

The conventional steam locomotive continues in use 
despite low thermal efficiency because of the simplicity 
of design and relatively easy maintenance, low initial and 
maintenance costs, and low cost and plenitude of fuel. 
Conditions obtaining during the war favored improved 
fuel performance despite the handicaps of relatively poor 
firing practice by inexperienced men, due chiefly to the 
large volume of traffic and incidental heavy train and 
locomotive loading. With the recession of the war effort 
and the easing of loading restrictions, the true import of 
fuel conservation will become more and more evident. 

To attain this end, of all the several avenues mentioned 
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The Firing of Oil-Burning Locomotives | 


A discussion of the various factors affecting the 
quality of the performance of oil-burning steam 
locomotives with emphasis on fuel economy 


heat. On trips using straight lignite steam temperature 
readings of 700 deg. and over were obtained. 

The engine had a clear stack at all times. The fire, 
seen through colored glass, appeared to be getting a uni- 
form mixture of lignite and eastern coal from the run- 
down into the stoker trough and the distribution of coal 
in the firebox was good; every air opening in the grate 
could be distinguished. The flame travel appeared to b 
much longer using lignite than when using eastern coal, 
resulting in higher superheat due to the flames licking the 
flues. The fire over the entire grate area was agitated 
with every exhaust and most of the ash carried out of 
the stack. 

From the test conducted in locomotive service with lig- 
nite coal the consumption in tons would be high and to 
handle such fuels would require coal sheds which would 
have to be closer together and a greater amount of іш! 
placed on the tenders. 

The committee is composed of S. A. Dickson (chair 
man), supervisor fuel economy, Alton; С. E. Anderson, 
general fuel supervisor, Grt. Nor.; W. L. Sheppard, 
assistant to vice-president, Pittsburgh Coal Co.; J. F. 
Barkley, chief, Division of Solid Fuels Utilization iv 
War, Bureau of Mines; W. J. Tapp, superintendent ful 
conservation, D. & К. С. W.; Joseph Harrington, adv- 
sory engineer, Northern Illinois Coal Corp.; A. F. Mc 
Elhenie, vice-president and sales manager, Pittsburg t 
Midway Coal Mining Co. 


above, the most important and fruitful source of i» 
proved performance will, of course, be proper locomotive 
firing practice. Fuel oil for some time to come will con- 
tinue to be purchased under present specifications. Steam 
locomotives will be somewhat older, but the same gene 
performance of boilers can be expected. It is in the a 
tual use of the oil-burning appurtenances and the co-oró* 
nation of the fireman's efforts with the maneuvering 0 
the locomotive by the engineman that the greatest feli 
for fuel conservation lies. ч 
When one considers that of the total heat units їп the 
fuel approximately two per cent goes to heating fuel, fve 
per cent to the operation of boiler feed pump and inje- 
tors, five per cent to operate air compressors, 14 per cent 
or more is lost with gases of combustion, 45 per cent '$ 
lost with the exhaust steam, five per cent is lost through 
radiation, one per cent goes to atomizer, and 15 per cent 
is lost through internal friction, it is evident that the re- 
mainder available for moving the train is less than eight 
per cent. While every one of the above items constitutes 
a big subject by itself, it is only the operation of the loc 
motives and fuel-oil-burning appurtenances which w 
be the subject of this report. ; 
It is not difficult to start an argument among engin 
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еп as well as supervisors when it comes to proper meth- 
ds of locomotive operation and firing. A casual check 
{ fuel performance will indicate that for a given train 
shedule the fuel burned may vary as much as 20 per cent 
rom day to day. Such a variation alters operating costs 
iaterially, especially for locomotives that may burn $100 
orth of fuel per day. 

While the engineman is in charge of the locomotive and 
hould instruct the fireman how to do his work properly, 
- is still a fact that the fireman is the man who produces 
ле steam which the engineman uses. Heavy fuel oils 
uch as used by nearly all oil-burning railroads today 
iust be heated. While the oil may burn at a temperature 
s low as 110 deg. F. or as high as 180 to 200 deg. F., 
omewhere between these limits is a temperature where 
ле best and most efficient results will be obtained for a 
iven fuel oil. There are enginemen who believe that 
elatively cold oil produces the best results ; there are oth- 
rs who believe that the same locomotive requires extra 
iot oil to obtain the best results. Both cannot be right. 
[о save fuel oil the temperature that will produce the 
est efficiency and good operating results should be deter- 
nined and maintained. 


Where the Fireman Shows His Skill 


It is at the firing valve and the atomizer valve where a 
‘ontinual concentration on the job is necessary for suc- 
cessful fuel performance. Fuel is fed to the firebox as it 
s burned. To maintain a constant high steam pressure 
which is necessary for most economical operation of the 
ocomotive, the firing valve must be changed with each 
change of steam demand. Similarly, the regulation of the 
wiler feed pump or injector should be such as to main- 
ain the proper water level. Permitting the steam pres- 
sure to drop, then forcing the fire to regain the pressure 
у letting the water vary up and down is obviously waste- 
tul of fuel. The maintenance of uniform high boiler 
pressure and proper water level means constant attention 
to duty. 

The subject of proper water level is another which fre- 
juently may bring argument with men in charge of the 
locomotives. However, it is obvious that while ample 
water must be maintained in the boiler for safety both on 
an ascending or descending grade, it is also necessary 
that the water be kept down to a reasonable level. The 
relatively small steam space in the modern locomotive 
boilers is reduced by high water which also results in the 
entrainment of a great amount of moisture in the super- 
heater units which results in a drop in the superheater 
temperature, depositing scale and sediment in the interior 
of the superlreater tubes with continued subsequent low 
superheater temperatures and incidental superheater unit 
failures, Each of these conditions adversely affects fuel 
performance. In addition, where water is carried over 
in quantities, lubrication in the cylinders is destroyed and 
damage to machinery may ensue. 

The skill of the fireman is revealed in the operation 
of the locomotive firing appurtenances in such manner 
that black smoke or, in fact, any smoke other than a light 
haze at the stack will be eliminated. Too clear a stack 
may indicate excessive air for the amount of fuel being 
burned with resultant greater losses through the stack. 
The maintenance of proper fire under all conditions will 
not only reveal itself in improved fuel performance but 
in the reduction of boiler maintenance due to the elimina- 
tion or minimizing of high temperature differences which 
are coincidental with poor firing. 

Mention should also be made of the proper sanding of 
locomotives. Soot is well known as having insulating 
Properties. Periodical sanding of the locomotive flues 
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will do much toward elimination of losses in the transmis- 
sion of the heat from the hot flue gases to the water and 
steam. 


The Engineman’s Part 


The skillful work of a good fireman may be nullified 
by the less skillful operation of the locomotive by the en- 
gineman. The avoidance of unnecessary speed fluctua- 
tions which involve train acceleration or deceleration is 
necessary to improve fuel performance. The extra en- 
ergy required to accelerate the train is all dissipated 
through the heat at brake shoes when the brakes are 
applied. 

It is obvious that undue train interferences, which are 
regulated by train dispatching, and other unnecessary 
slow-downs from high speed always mean that more fuel 
must be burned to regain the speed, all having an adverse 
effect upon fuel consumption. All extra stops and delays 
reach back into the fuel tank. 

The skill of the engineman is also reflected in his abil- 
ity to get the best combination of throttle and cut-off. It 
is well known that cut-off is lengthened to increase the 
power and shortened as speed develops. For a given 
condition there is a best setting for the throttle and re- 
verse lever. While the engineman depends to a great 
extent on his experience and the feel of the engine, it is 
obvious that in this regard individual enginemen do not 
always agree as to the best practice. Continued instruc- 
tion and training is necessary in order that the greatest 
possible amount of B.t.u. be extracted from each gallon 
of oil and put to work in the hauling of the train. It is a 
well-known fact that a cut-off as short as good operating 
results permit saves fuel. 

The fireman should be at the firing valve when the lo- 
comotive is started, increasing the fire immediately when 
the throttle is actually opened and reducing it likewise 
immediately when the throttle is closed. The flow of oil 
should be gradually increased as required to avoid black 
smoke. The fireman should anticipate every change in 
the position of the throttle or reverse lever while running 
and regulate the fire accordingly. When switching or on 
the road, the fire should at all times be regulated to suit 
the work the locomotive is performing. When the driv- 
ing wheels slip the firing valve should be opened suffi- 
ciently to guard against the fire being extinguished by the 
excessive draft. When the exhaust is increased suffi- 
ciently, the blower valve should be closed and the firing 
apparatus readjusted to suit conditions. As a strong 
draft in the exhaust may snuff out a low fire, the stronger 
the draft the greater must be the oil supply. Care must 
be exercised against the sudden opening of the firing 
valve, as excessive flow of oil may cause gas explosions 
and black smoke. M 

Carbon formations in the firebox are evidence of im- 
perfect combustion and extravagant use of fuel. A white 
incandescent color at the peep hole in the firing door and 
a slight haze of smoke at the stack reflect the most desir- 
able firing conditions. The firing valve, not the injector 
or feedwater pump, should be used to control the steam 
pressure. Steam pressure should. be maintained as con- 
stant as possible and near to the maximum working pres- 
sure without permitting the safety valves to open. When 
oil-burning locomotives are standing or drifting, a light 
fire should be maintained in order to have as nearly as 
possible uniform firebox temperatures to prevent injury 
to the firebox and flues. 

Finally, the greatest economy should be practiced at 
all times in the use of fuel, exercising good judgment and 
harmonious co-operation with the engineman, showing a 
willingness to learn and practice the best methods. 
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The committee consists of Frank Kurz (chairman), 
fuel engineer, S. P.; T. J. Higgins, road foreman of en- 
gines, T. & P.; C. I. Evans, chief fuel supervisor, M-K- 
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Chairman 


Even in normal times the problem of dirty fuel is always 
present due to lack of facilities and care in handling the 
fuel supply. Clean fuel means more efficient operation, 
less maintenance to equipment such as fuel pumps and 
injectors. In a previous discussion you were very ably 
informed of the ruggedness of the injector and that the 
clearance between the plunger and bushing was highly 
machined and to the millionth of an inch. The fuel 
pump works on the principle of internal gear and drop- 
off in capacity is generally caused by slight abrasive 
action of foreign material in oil resulting in end play of 
the rotor. 

The requirements of good clean fuel oil now bring 
us to our fundamental fuel diagram shown in Fig. 1. 


The Fuel System 


Each unit comprising the locomotive has its own fuel 
tank having a capacity of 1,200 gal. At the bottom of 
the tank are two sumps, the tank sump and the supply 
sump connected by the emergency fuel cut-off valve. The 
suction line to the engine enters the supply sump and 
can only draw fuel if the cut-off valve is open. The 
emergency fuel cut-off valve is a federal requirement and 
has to be operative from inside the unit as well as from 
both sides near the filling plug. It is a spring-loaded 
valve to be used in case of fire to stop the engine when 
it cannot be stopped in the usual manner. Each fuel 
tank has two vents, one on each side with 4-in. flame 
arrestors terminating outside of the locomotive. This 
arrestor voids any possibility of a fuel-tank explosion. 

Before oil enters the supply pump it passes through 
the suction filter. Until recently these were three-thou- 
sandths spaced wire-wound drums. The handle which 
operates the drum scraper should be turned every hour 
while the engine is running. The latest filters, however, 
are waste packed and should be changed regularly. The 
elements are repacked with eight ounces of wastex. 

The fuel pump is either single or dual. The pumping 
principle is known as the internal gear principle. An 
electric motor furnishes the power applied to the rotor 
which is transmitted to the idler gear with which it 
meshes. The space between the outside diameter of the 
idler and the inside diameter of the rotor is sealed by a 
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Managing the Diesel Locomotive 


The report is devoted to a study of 
the fuel system, the lubricating-oil 
system and the cooling-water system 


crescent shaped projection fastened to the cover. As 
the teeth come out of mesh, there is an increase in volume 
which creates a partial vacuum. The fuel enters the 
pump to fill this vacuum and stays in the space between 
the teeth of both the idler and rotor. When the teeth 
mesh the fuel is forced from this space and out of the 
pump. The capacity when pumping against 35 Ib. pres- 
sure is two gallons per minute. However, it is capable 
of pumping against a pressure of 150 Ib. 

The Ful Flo filter is connected between the fuel pump 
and the sintered-bronze filter. Inside the filter are three 


Fuel Return Relief Valves 
607 


Fuel Oil Tank 
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Fig. 1—Fundamental fuel system of а Diesel-electric locomotive 


elements made of closely wound string. When the 60-1. 
sight glass shows fuel by-passing, turn the handle o 
the duplex filter to determine whether it is the duplex 
or the Ful Flo which needs cleaning. If the Ful Flo 
filter is dirty, all three elements should be replaced and 
the drain plug at the bottom removed to drain any watt’ 
accumulation. After reassembling the filter, be SU 
to vent all air from the chamber through the vent valve 
on top. 

The duplex sintered-bronze filter is mounted 0 
accessory end of the engine and has a handle which c 
be swung in three positions. With the handle to the 
left, the left-hand element is cut off. With the poe 
to the right, the right-hand element is inoperative. yir 
the handle straight down, both elements are filtern 


n the 


The handle should, however, either be to the right 0 


left with only one element filtering. The cleaning !'* 
quency can best be determined by inspection ШЫ : 
definite schedule can be established. From the du? 
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ronze filters the fuel goes to the supply header or mani- 
ld running to all cylinder heads in both banks of the 
gine. Just as the fuel enters the injector, it is filtered 
т the fourth time by small thimble-like sintered-bronze 
lters. The purpose of all filtration is solely to protect 
ie injector. Every precaution must be taken to protect 
iis finely machined, yet rugged, equipment from getting 
yy dirt inside. | 

A surplus of fuel passes through the injector above 
at needed for proper power output. This surplus of 
е1 returns to the main fuel-oil tank through the cross- 
ow lines and 5-Ib. sight glass of the relief-valve assembly 
fter cooling and lubricating the precision-made parts 
f the injector. 

In the sight glass and relief-valve assembly the left- 
and relief valve is set for 60 lb., the center for 100, and 
зе right-hand for 5 lb. The adjustment must not be 
hanged unless it is definitely wrong and then only by a 
ompetent maintenance man. The right-hand glass and 
alve passes the return fuel from the engine. A drop in 
ле fuel level or an empty glass will indicate that the 
ngine is not receiving its full amount of fuel. Air or 
as will show up in this glass as bubbles. 

The left-hand or 60-lb. glass will show fuel passing 
' either of the filters on the pressure side of the fuel 
ump collected enough dirt to build up a pressure of 
0 1b., thus causing the fuel to by-pass the filters and 
ngine and return to the tank. Under such circumstances 
lose the globe valve between the relief valve and return 
ine, again forcing the fuel through the dirty filters at 
.higher pressure. This will allow the engine to be oper- 
ted until the maintenance point is reached and the filters 
hanged or cleaned. If the. cleaning of the filters is 
ieglected and the back pressure increases to 100 1b., the 
uel flows through the center glass and back to the tank 
y-passing the engine and resulting in loss of power as 
iothing else can be done except clean the dirty filters. 

On each side of the unit is located a direct-reading 
ight-level gauge 414 in. from the top. This gauge serves 
he purpose of checking its fuel level when refueling. The 
‘emote type aboard the unit serves the purpose of check- 
ng the actual gallonage remaining in the tank. This 
jauge is actuated by air at reduced pressure, forcing the 
uel out of the tank pipe and exactly balances the weight 
X liquid in the tank. The indicator measures the air 
oressure necessary to balance the weight of the liquid 
n the tank and is calibrated to read the amount in gallons. 


TROUBLE SHOOTING 


The following are defects which can and might exist 
n the fuel system to interfere with proper operation of 
the Diesel engine. 

If the fuel-pump motor is running but the pump is not 
delivering fuel to the 5-Ib. sight glasses, check: 

1—Supply of fuel in fuel tank. 

Emergency fuel cut-off valve closed. 

3—Вгокеп fuel-pump shaft or loose coupling. 

4—Leaking supply line. 

5—Dirt lodged under relief valve. 


Я e Defective pump, pump seals or scores on either pump or 
ing. E 


7—Check suction filter gasket for leaking. —— 
If electric motor is not running, investigate the fol- 
owing : 


1—Ате the fuel-pump switches on and in good condition? 
2—Are fuses ? 
3—Check the main battery switch. 

Check the electrical connections at the motor. 


HELPFUL HiNTS 


\—The fuel-pump motor will labor when the filters in 
the delivery line are stopped up. 
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2—The fuel-pump motor will be unloaded with loss 
of fuel when, (a) emergency fuel cut-off valve is closed ; 
(b) there is no fuel in the tank; (c) there is a leak in 
the suction line; (d) with loss of prime in the fuel pump. 

3—A leak in the fuel delivery line will be noticeable 
by the loss of fuel, and if a leak exists between the fuel 
manifold and injector connection lube oil will be diluted 
with fuel oil. With the engine shut down, operate the 
fuel pump to find the leak in the fuel line. 

4—If bubbles exist in 5-Ib. sight glass with the fuel 
pump operating and the engine shut down, check for an 
air leak in the suction line. If they occur with the engine 
operating at maximum power, it indicates that the injector 
valve is allowing gases to pass into cross-flow fyel line. 
The defective injector check valve can be located by 
feeling the return line near the injector. If the line is 
hotter than normal, bar the engine over until the piston 
of that cylinder is below the scavenger ports. Operate 
the fuel pump with the injector rack disconnected and in 
full fuel position. Then inspect the crown of the piston 
through the liner ports for fuel accumulation. 

5—Improper fuel supply to the injector will be indi- 
cated by loss of power. Check serve-motor piston at 
the governor and load regulator for correct loading. 


Lubricating Oil System 


The subject of lubrication is probably the most vital 
of all the details of a Diesel engine. The incorrect meth- 
ods employed in handling good oils have been responsible 
for much of the trouble experienced in the operation. 
The Diesel engine, because of its extremely high oper- 
ating temperature and precision machined parts, requires 
a good grade of lubricating oil. The system of lubrication 
of all Diesel engines fundamentally is the same and the 
fact that Diesel-engine crankshafts have been in service 
on locomotives making more than a million road miles 
with only .001 wear in crank bearings confirms the 
opinion as to the ability of the oil and the efficiency of 
the lubricating systems. It is true crankshafts, liners, 
pistons and other parts have been damaged by scoring, 
but there was always a definite cause and the major por- 
tion of such failures, if analyzed correctly, would be 
assigned to improver maintenance or operation, such as: 

1—Failure to clean and flush the engine and lube-oil system 
properly after dilution (either water or fuel) or after the replace- 
ment of scored liners, pistons, bearings, or other internal damage. 

2—Operating with too low oil pressure. 

3—Water leaks from cooling system washing lubricant from 
piston assembly resulting, in some instances, in piston seizures. 

Not cleaning engine-lube-oil system at stated intervals in 
accordance with manufacturer’s recommendation. 

5—Failure to handle oil in clean containers. 

6—Operating engine with either high or low water-jacket 
temperature, high temperature causing oxidation (sludging) of 
oil and low temperature causing water, a product of combustion, 
to wash the lubricant from contact surfaces, resulting in wear 
at three times the normal rate. 

_ 7—The use of reclaimed oil other than in proportions covered 
in instructions. 

Figure 2 is a fundamental drawing of the lubricating 
oil system of the EMD 567-A engine. The oil system 
consists of three parts: (1) the main-bearing pump, oil 
switch and relief valve; (2) the piston-cooling oil pump 
and "P" pipes; (3) the scavenger oil pump, strainers 
and oil separator. 

The oil pan of the engine is large enough to hold the 
main portion of the lubricating oil of the oil system, clas- 
sifying the engine as "wet sump." A bayonet type oil 
gauge is used to take oil-level readings which are as 
follows: System uncharged, system charged, high and 
low level. These readings can be taken with engine 
running or stopped. The capacity of the sump is 180 gal. 
To fill, pour this amount of oil into the filter basket 
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strainer. From here it will fill the oil-strainer chamber 
through the pilot hole. It will also flow into the engine 
oil pan. As a check on the amount of the oil entering 
the system, the oil level should be at the "uncharged 
level" on the bayonet gauge when 180 gal. have been 
added, after the system has been drained. 


Tue LUBRICATING OIL Pumps 


The two lubricating-oil pumps (piston-cooling and 
main-bearing) are combined in one unit mounted on 
the accessory end or pump end of the engine, with one 
suction line connected to the lubricating oil supply. The 
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pumps are of the positive-displacement type and the pump 
rotors are helical spur gears. The piston-cooling portion 
of this pump has a capacity of 53 gal. per min. at 800 
r.p.m. and delivers oil through the manifold to the 
bottom of each cylinder liner where a nozzle directs a 
stream of oil into each piston. The main-bearing pump 
has a capacity of 107 gal. per min. and delivers oil to 
the pressure lubricating system. When the engine is 
started, the pressure pump will pick up the oil from 
the bottom of the strainer chamber. This oil will pro- 
vide an initial charge for lubricating the engine until 
the scavenger pump has refilled the strainer chamber. 
The scavenger pump has a capacity of 214 gal. per min. at 
maximum speed and is of the same type as the others. It 
is mounted on the lower part of the accessory-drive 
housiug, draws oil through its oil screen and forces it 
through the Michiana filter and cooler back to the tank. 
A constant oil level is provided in the oil cooler on the 
cooler side of the oil dam. Oil flowing over this dam 
returns to the engine oil pan. This keeps the scavenger- 
pump suction pipe under oil and provides a “wet sump.” 
The oil reading on the bayonet gauge should now be 
between the high and low level. 

A spring-loaded relief valve is connected to the passage 
in the accessory drive housing through which the lubri- 
cating oil flows to the main bearing manifold. The spring 
pressure is adjusted by a regulating screw so that the 
lubricating oil enters the main manifold passage at the 
required pressure. However, the oil-pressure relief valve 
cannot be adjusted while the engine is running. It is 
normally set at 45 lb. An accurate check of its setting 
can be made by attaching a pressure gauge on the oil 
manifold on the opposite side of the engine. The main- 
bearing pressure gauge is connected to the oil line at 
the blower end (rear end) of the engine. Therefore, 
with the engine warmed up and operating at 800 r.p.m., 
this gauge should register only 30 Ib. as there is a 15-Ib. 
drop through the engine. 


PROTECTION AGAINST Low Orr PRESSURE 


The oil system is protected by a low-oil-pressure switch 
which consists of a spring-loaded diaphragm actuating 
a pair of electrical contacts. This low-oil switch should 
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operate at 6 to 9 ]b.; that is, it should pick up at 91. 
and drop out at 6 Ib. If this switch operates, it de- 
energizes the E master magnet valve and drops th! 
engine speed to idle position. Under such circumstances! 
the engine should not be run until the trouble is located 
and corrected. The engine must not be run without low-' 
oil protection. To test this switch with the engine shut 
down, place the isolation switch on the engine instru | 
ment panel in run position. If the low-oil light coms 
on and the gong sounds, the switch is operating cor- 
rectly. 

If the main-bearing oil pressure drops below 20 ll, 


Fig. 2—Fundamental lubricating 
oil system for Diesel-electric 
freight locomotives 


Lube Oil Filter 


(at 800 r.p.m. hot oil), stop the engine and investigate 
Look for stopped-up suction strainer in the tank, a stuck 
relief valve, broken oil lines, low oil viscosity, worn o 
pump, loss of prime in pump, suction lines leaking and | 
destroying the vacuum, or low oil. ү 

The piston cooling system has no relief valve or lw- 
oil-pressure switch, so pressure is dependent upon oi 
temperature, viscosity and engine speed. Usually the 
pressure will 20-30 Ib. at 800 r.p.m. and 4-8 Ib. at idling 
speed with a warm engine. If pressure drops below I: 
Ib. (at 800 r.p.m. hot oil), stop the engine and invest- 
gate possible causes. 7 

The oil separator is а unit mounted over the тат. 
generator. Air is drawn through this from the crankcat 
to the air-box blower intake. It is provided with a met 
screen which condenses any oil from vapor which is taken 
from the crankcase. The condensed oil then returns © 
the oil pan or sump. А 

The lube-oil cooler is nothing more than а radiator | 
located in the water tank. Its location there is in orde 
that the oil temperature will be reduced to nearly that 
of the jacket water which is about 165 deg. Therefore. | 
if the water-jacket temperature is properly control 
and the oil coolers are clean and functioning as they 
should, there should be no breakdown of the oil causing 
sludge formation or other oxidation products which are 
so detrimental to the Diesel-engine operation. 


KEEPING THE SYSTEM IN OPERATION 


Next to the selection of the proper oil is correct filtra 
tion and changing of oil at the schedule mileage recom- 
mended by the manufacturer. The condition of the 
lube oil between change-outs can be determined Бу ana” 
ysis. The viscosity generally increases with sen 
unless there is a dilution and it should be checked at тат 
tenance point with Visgage each trip to determine 1 
condition for further service. Periodically, oil samples 
must be taken and sent to the chemist for laboratory 
for corrosive acid, and determination of flash, fire 2 
precipitation number. The lubrication-oil suction st" 
ers located in the tank should be cleaned each {0р ? 
the present Wastex used in the Michiana filter cont 
more lint than it normally did. This lint adheres 10 £ 
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ainers. The Michiana oil filter contains four elements. 
1 flows from around the outside of each element into 
perforated tube at the center. In the base of the filter 
using is a relief valve which is set to operate at 16 to 
lb. The filter elements are made of Wastex which 
packed tightly into perforated containers. These filters 
ar the oil of sludge and dirt but cannot remove any 
3 oil or water which may be mixed with the lubricating 
. In servicing these parts, the presence of a black tarry 
bstance collected on the lube-oil-tank suction screens 
a badly purged Michiana filter pack indicates a water 
ution of the lube oil and the engine must be held from 
rvice until the trouble is found and corrected. 

If the lube oil begins to assume a dark or dirty color 
d it is otherwise correct, check to see if the Michiana 
ter elements are in place over the tubes at the bottom 
the tank. If found to be in place, the color of the oil 
en indicates that filter elements should be changed at 
orter mileage intervals. 

Excessive oil consumption may be caused by a leak, 
oken or stuck rings, worn piston, excessive oil pres- 
те, clogged oil drain hole in the piston or air-box blower 
als leaking. The most of such defects will manifest 
emselves by excessive oil in the air-box drain tanks. 
Little or no oil consumption may be due to water or 
el leaking into the oil. 

Excessive wear in engine moving parts requiring lubri- 
tion will probably be ĝue to the absence of lubrication 
hen starting up. Water condensed on cylinder walls 
1e to improper combustion or water leaking from cool- 
g system by the head gasket or the seal and contamina- 
эп of the oil due to ineffectual air or oil cleaners. 


Cooling—Water System 


The cooling systems of the various engines in the 
comotive are independent of each other. They are 
milar to each other in every respect except that the first 
ction (A units) have heater to heat the control room. 
later is drawn from the water tank by centrifugal pumps 
cated on the accessory end of the engine. The pump 
apellers are of the single-suction type and operate at 
440 r.p.n. with engine speed of 800 r.p.m. and the 


Fig. 3—Fundamental cooling 
system ог Diesel-electric 
freight locomotives 


ombined capacity of the two pumps is 214 gal. per 
ın. at that speed. These pumps draw the water from 
he tank which has a capacity of 245 gal. and circulate it 
hrough two tubular passages, one in each bank of the 
Tankcase, which connects to the water spaces between 
he lower deck plates. From this section the cooling 
"ater enters the lower end of the cylinder-liner jacket 
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and flows through the liner and through the cylinder 
head and from there it discharges into a water space along 
the upper section of each bank of the engine. The water 
is then discharged from this chamber into the water- 
outlet elbow connections to the four radiator sections 
ea in the roof as shown in fundamental drawing 

ig. 3. 

The four cooling fans in the roof are driven from 
two speed increasers, one located at each end of the 
engine. The temperature of the water is controlled by 
the fans drawing cool air from the outside through the 
shutters. Closing the shutters restricts the air flow 
through the radiators and allows the water to heat up. 
Opening the shutters gives more air flow and causes the 
water to get cooler. The speed increasers are driven 
from the main shaft by friction clutches. These clutches 
are not to be engaged at above idling speed; to do so 
will seriously damage the driving mechanism. In cold 
weather, when difficult to control the engine temperature, 
it may be necessary to operate with one clutch disen- 
gaged. If this is done, it should be on the accessory end. 
On the generator end the fan circulates air through the 
high-voltage cabinet. After the water is cooled in the 
radiators, it flows down and through the oil cooler then 
into the water tank for reuse, thus completing the cycle. 

Located on the water tank there is a water-level gauge. 
This should be full when operating. The engine should 
not be operated below the mark indicated on the gauge. 

If the engine consumes water and there is no evidence 
of leaks in the cooling system it may be that a cylinder 
lower seal (either rubber or steel) is leaking or a head- 
to-liner gasket is leaking. In either event, the water will 
be going out with the exhaust in the form of vapor 
when the engine is running. Such leaks may be located 
by removing the cylinder test-valve packing with the 
engine working. Water will leak to the outside of the 
engine and be visible at the cylinder test valve. 


Use Pure WATER 


Distilled water or rain water should be used in the 
cooling system to eliminate the accumulation of scale 
which contributes to engines overheating. Each cooling 


system is filled either through the filler pipe located on 
the roof above the water tank or through the filler along- 
side the fuel tank. The engine-water thermometer is 
located in the water tank and the temperature should be 
controlled at 165 deg. F. + or — 15 deg. An even 
temperature of 165 deg. F. is most desirable as com- 
bustion of the fuel is more complete, preventing moisture 
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and relieving the engine of the strain of expansion and 
contraction. Such strains contributed to cracked heads 
and liners and moisture washes away lubrication. Lack 
of lubrication will result in scoring and possible seizure 
of the piston in the liner. The cooling-system tempera- 
ture can best be maintained with automatic shutter con- 
trol. The gauge in the water delivery line should register 
4 lb. at idling speed and 16 Ib. at 800 r.p.m. with a clean 
cooling system. Greater pressure indicates obstruction. 
In checking for restriction in water circulation, the 
radiator header should be examined as the inner lining 
of the' cooling system hose sluffs off and invariably lodges 
at that point. If the system is obstructed with scale it 
will be necessary to clean the entire cooling system as 
follows: й 
With the engine at approximately 400 r.p.m. and 
temperature 140 deg. F. to 180 deg. F., circulate a solu- 
tion of Oakite penetrant in the proportion of three ounces 
per gallon of water for at least 3O min. to remove oil 
or grease. Drain this from the system and flush with 
clean water. Then with the engine idling and the tem- 
perature at approximately 140 deg. F., circulate a solu- 
tion of 10 per cent Oakite No. 32 for not more than 
30 min. Now drain the system, flush it once with clean 
water, circulate a solution of Oakite penetrant in the 
same proportion as before to neutralize the acidity. Fill 
the system with regular radiator water and test for 


Road Foremen Belong in the Cab 


acidity. If the test indicates no acid, then add one pe 
cent of radiator compound R-3-7 to prevent erosion 
The cooling system must be maintained free of wate 
leaks as the use of hard untreated water will not onl 
cause scale formation but the area exposed to high tem 
perature will be subject to severe pitting. If the systen 
is properly maintained it will be necessary to add wate 
only at the maintenance point, where properly treate 
radiator water is provided. 

An engine temperature switch is located by the engin 
instrument panel and connects to two thermal element: 
one in each water outlet manifold of the engine. 1 
the water temperature exceeds 200 deg. F. this switcl 
closes, operating the signal relay which lights the hot 
engine alarm light (red) and rings the alarm bell. 

Never add cold water to a hot engine. If hot water i 
not available, crack the steam valve to the cooling systen 
while water is added in small volume. 

The cooling system is not protected with anti-freezi 
solution. If the system needs protection in winte 
weather and steam is available, open the two heate 
valves to the cooling system, also open the steam, t 
steam valve to toilet water tank, and steam generatin 
equipment on B section. If steam is not available, the 
drain each of the systems to prevent freezing. | 

W. D. Quarles, Diesel master mechanic, A. C. L. i 
chairman of the committee. 


By Theo. Olson 


Superintendent Motive Power, Chicago Great Western 


Maintenance of close contact with work of road 
crews is needed—Best locomotive performance 
results when road foreman has time to teach men 


The work performed by engine crews is such that it is 
important that each particular duty be performed in an 
exacting and proper manner. Any inefficient or neglect- 
ful work by engine crews will in one way or another cause 
not only unsatisfactory locomotive performance, but also 
additional expense. It would be difficult to evaluate 
exactly the effort and expense that may be warranted 
in training engine-service employees to reach a high 
degree of efficiency. 

Irrespective of what system may have been adopted 
for the education of engine crews, undoubtedly it is 
recognized that most of the training or education in their 
particular field of work has been through more-experi- 
enced employees imparting their knowledge to their new 
and less-experienced associates. With the system in 
vogue on American railroads, all locomotive enginemen 
have worked for several years as firemen before being 
promoted to engineman. The time served as a fireman 
before being promoted to engineman may properly be 
termed a period of apprenticeship for the position of 
engineman. Enginemen are fully familiar with the du- 
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ties of a fireman and consequently are qualified to instruct 
and train the firemen in their work. 

It is evident that the type of practical training afforded 
new employees entering the service will depend largely 
on the qualifications and thoroughness in their work 
of the men operating the locomotives. An efficient and 
capable engineman will not tolerate careless and іпећ- 
cient work on the part of the fireman. Such an attitude 
affords training that would be difficult to obtain in any 
other manner, provided the inexperienced employee is 
interested and anxious to learn. 


Firemen Learn from Enginemen 


The engineman’s part in educating firemen in the 
proper performance of their duties is more effective when 
engine crews are regularly assigned and work together 
for a period of time. When an engineman has a differen! 
fireman on almost every trip the opportunities, as wc 
as inclination, for training the fireman are limited. The 
system of having a regularly assigned fireman with an 
engineman is not nearly as common now as it has been 
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the past due to changed working conditions, etc. In- 
nuch as the present-day method of operation has mini- 
zed the opportunity for enginemen to educate the fire- 
т, it is necessary that additional means be provided. 
Fhe training of enginemen in their work of handling 
omotives, proper use of air brakes, supervision of fire- 
т in proper performance of their duties, etc., and the 
ining of firemen to obtain needed knowledge for pro- 
tion to engineman can be obtained only partially in 
Jassroom or through the study of text books. There- 
е, instructions must be imparted to enginemen and 
emen while on the job by competent men who not only 
ve a complete technical knowledge of the various phases 
locomotive operation, but who are also able to dem- 
strate by actual performance the handling of loco- 
xives as well as the art of firing. The necessity for 
ch instruction and supervision has long been recog- 
red and led to the appointment of road foremen of 
gines. These positions do not in all cases carry the 
ne title, nor are their duties identical. 

On railroad systems which do not have traveling fire- 
an or supervisors performing similar duties, the road 
reman of engines must ordinarily cover the entire field 
supervising and instructing engine crews regarding 
e proper handling of locomotives and air brakes, the 
onomical use of fuel through skillful handling of a 
:omotive and proper firing, and other duties pertaining 
the work of engine crews. The road foreman, there- 
re, must be fully qualified himself in all phases of 
‘omotive operation, including train handling and proper 
ing practices, in addition to having a thorough knowl- 
ge of locomotive construction, air brakes, and all ap- 
ances in use. Road foremen possessing these qualifi- 
tions will be able to analyze and determine the causes 
inferior performance, whether it be due to a condition 
the locomotive or the crew operating it. 


A Road Foreman's Duties 


Inasmuch as the road foreman generally is the officer 
M responsible for the performance of engine crews in 
e handling and firing of locomotives and, perhaps, is 
e only officer assigned to instruct engine crews regard- 
g their work, it would appear that the duties of the 
ad foreman of engines, when no other supervisors are 
signed in the field, should be principally as follows: 
1—Riding with inexperienced enginemen and new fire- 
еп frequently and instructing them in the proper per- 
rmance of their duties. 

2—When there are no new or inexperienced men in the 
rvice, spend most of the time riding with and instructing 
е enginemen and firemen whose work is not up to 
‘erage, 2 

3—Analyze and make a prompt investigation of all 
igine delays and failures and discuss the reasons and 
е means for preventing recurrences with all enginemen. 
! making such investigations, it is frequently necessary 
follow the engine to a repair point to make sure that 
ithentic information is received. By discussing delays 
at have actually occurred and the proper methods of 
king care of breakdowns, an impression will be left 
ith the enginemen that will be remembered readily and 
able them to handle similar situations in the future. 
i—Keep familiar with methods of drafting locomo- 
res and watch this phase of locomotive operation closely. 
remendous fuel waste occurs by improper drafting ot 
comotives. On the other hand, very satisfactory fuel 
Ings can be made with free-steaming engines which 
* drafted properly. and which have stokers and grates 
! good condition, flues kept clean and free from leaks, 
‘ont ends free from air leaks, etc. Тһе maintenance 
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forces at enginehouses have no definite means of know- 
ing the road performance of locomotives except frons 
reports received from road foreman or engine crews. In 
some cases reports from engine crews are not considered 
entirely authentic, and it is necessary for the road fore- 
man to ride locomotives frequently enough, and check 
reports submitted by engine crews, to know whether 
or not there is any condition that needs correction in 
order to maintain maximum efficiency with reference to 
the steaming and fuel economy of his locomotives. 

5—Hold meetings monthly at each important terminal 
to discuss current problems with enginemen. Meetings 
should stress the importance of fuel economy and the 
elimination of unnecessary black smoke which indicates 
fuel waste. Cases of fine performance by some men 
should be pointed out as an inducement for others to 
try to attain similar good performance. Make an effort 
to provide sufficient instruction literature to enable en- 
ginemen to keep fully posted on advancements made in 
the motive-power field and on air brakes. | 

6—While riding locomotives, make a thorough inspec- 
tion of the locomotive and report any existing defects. 
Also, in the course of inspecting locomotives instruct 
enginemen and firemen how and where to look for defects 
and how to make a proper report of them. Keep a 
record of the condition of locomotives so as to be in a 
position to assist the mechanical-department officers in 
determining shopping schedules. 

7—Keep a close and detailed check of the manner in 
which the engine crews perform their duties and how 
carefully the enginemen are watching important matters 
such as the maintenance of a proper water level in the 
boiler, the checking of boiler-feeding appurtenances, 
proper lubrication, proper functioning of air brakes and 
other matters essential to safe operation. . Note what 
attention is provided the locomotive en route to prevent 
delays that can be eliminated, such as early attention to 
worn bearings, and delays in cleaning fires. By study- 
ing the work of the engine crews road foremen will soon 
be in a position to know where supervision is most 
needed. Careful observations should also be made as to 
compliance with existing operating rules and, if viola- 
tions are noted, prompt and corrective measures taken. 


Don't Overlook Road Foremen 

There may be a number of other duties that road fore- 
men are expected to perform. Nevertheless, if the terri- 
tory to which a road foreman is assigned and the number 
of employees to supervise is sufficient to occupy his time 
in carrying out the duties mentioned, further duties 
should not be imposed on him. His time should be spent 
primarily in riding locomotives and supervising the men 
at their work. It cannot be expected that full knowledge 
can be obtained of the qualifications of the men or the 
performance of the locomotives merely by meeting engine 
crews at terminal points for a brief interview or a casual 
inspection of the locomotives. Neither are best results 
obtained by merely holding a post mortem after irregulari- 
ties have occurred, whether it be regarding an engine 
failure. drawbars pulled, poor train handling, or failure 
to make schedule time. While investigation of such 
irregularities is essential, it is certainly preferable to 
make every possible effort to educate the enginemen to 
the extent that avoidable irregularities are eliminated. 
To accomplish this, a road foreman must spend his time 
with and among the men on the road. 

The road foreman’s work is such that it requires ca- 
pable men interested in their work and willing to devote 
their full time and attention to their duties. However. 
it is an interesting field of activity and pays ample re- 
turns on properly directed efforts. 
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G. B. Curtis, 
Chairman 


Black smoke emitted from the stacks of locomotives indi- 
cates either carelessness on the part of one or both mem- 
bers of the crew, improper design of locomotive grates, 
ashpan, draft arrangements, or the improper maintenance 
of the locomotive. 

It is a well-known fact that black smoke is combustible 
and is a waste of a very important commodity necessary 
to the promotion of transportation and the living condi- 
tions of the American people. We all know that it re- 
quires the proper amount of air heated to the proper tem- 
perature, with a supply of fuel, to produce combustion 
and when too little or too much air is supplied to the com- 
bustion area and temperatures are not brought up to the 
proper point a part of the fuel, volatile carbon, will be 
emitted from the combustion area as black smoke. Even 
after applying to the locomotive all of the modern devices 
known to aid combustion, we still have the human element 
with which to deal in the elimination of black smoke and, 
if the engineman and fireman do not cooperate and use 
good judgment, we will still have excessive smoke from 
our locomotives. 


One Road’s Experience 


Until about fifteen years ago our locomotives were 
equipped with the Master Mechanic’s front end and with 
a %-1п. nozzle for each inch of cylinder. They were also 
equipped at that time with extension stacks running to 
18 in. or 20 in. above the nozzle tip, which was the Good- 
fellow type. Most of our locomotives were then run- 
ning with an open arch—that is, we were using toe brick 
between the arch and the throat sheet. 

After extensive experiments, we increased the size of 
the nozzle on the engine with 26-in. cylinders to 8 in.. 
using a cross-bridge on the nozzle, or what is commonly 
known as the spreader type nozzle. We lowered the ex- 
tension stack to within 14 in. of the nozzle tip and took 
the toe brick out of the arch, making what we refer to as 
a sealed arch. This greatly improved the conditions in 
the combustion area of the firebox of the locomotive and 
reduced the amount of smoke to a minimum while the 
engine was working steam. 

We still had difficulty in keeping down smoke while 
the engine was standing at terminal or on the fire tracks 
due, in my opinion, to not getting enough air through the 
fire bed into the combustion area. This, of course, 
brought up the idea of inducing over-fire air into the com- 
bustion area and, at the invitation of a neighboring rail- 
road, which had made an extensive study of over-fire air 
induction tubes, I rode an engine of this railroad and, 
with the co-operation of the mechanical department of 
our own railroad, we equipped a Mallet type engine, 
which was used in hump service in the yard, with the 
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How To Get Rid of Black Smoke 


What one road did to its locomotives 
and the results achieved — Over-fire 
steam-air jets an important factor 


over-fire air-jet induction tubes. These locomotives al 
of the 2-8-8-2 wheel arrangement and have а 17-it. ín 
box with the Gaines fire wall set back 3 ft. from th 
throat sheet. They were not equipped with an arch an 


. were fired with duplex stokers. 


It was almost impossible to fire these engines in h 
service without making objectionable smoke and we, 
all other railroads, had to use any one we could em 
as firemen. Five of the airjet tubes were installed on 
side of the firebox, these tubes being equipped vit: 
silencer which cut down to some extent the noise fr 
the steam jets while they were working. The operati 
of the jets was interlocked with the operation oí the: 
gine blower with a cut-off valve at the turret. Tet 
were made after this locomotive was equipped with à 
steam jets without an arch and pictures were taken b 
smoke abatement engineers of the District of Colunbi 
One picture was taken after the engine was fired 
which showed a No. 5 smoke. The steam jets i 
then put in operation and another picture was taken 
than thirty seconds after the jets were put in operatia 
and showed practically a clear stack. 

We found, however, that some of the men үт 


been enginemen so long that they had become set in th 
ways objected to the noise of the steam jets and, w 
the noise was not any more than the stoker would mai 
they insisted on the fireman shutting these jets off wht 
there was no supervisory force around. 

To overcome this trouble with crews failing to орет 
these jets at all times when the locomotives were beit 
fired, the operation was interlocked with the stoker an 
the blower and the extension handle taken off the suppl 
pipe at the steam turret. 

A fireman with a few days’ experience and a little с! 
can operate the stoker continuously for several minute 
or as long as is necessary to maintain full steam pressit 
and not make more than a No. 1 smoke. 

We have now equipped these engines with brick arc 
and they can be fired with absolutely clear stacks. 

After meeting with successful performances of th 
steam air jet on this type of engine, we had ten new pas 
senger engines, which were being built for us by ® 
Baldwin Locomotive Works, equipped with the blower 
hooked up with the steam jets and have an arrangemet 
whereby the jets may be used from the house blowt 
this being of material benefit in firing engines up in th 
house. We are also equipping our other locomotive: ! 
this manner as fast as they go through the back shop. А 
of our road engines are equipped with sealed arches an 
the new draft appliances referred to above. 

Our instructions to firemen are to use the scoop in pre 
paring locomotives for the run, using the blower light!) 
which, of course, brings the over-fire jets into service 


Skilled Firing Still Needed 


For road operation smoke abatement and maintain" 
a hot engine with the least quantity of fuel is largely і 
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ter оѓ timing by the firemen. Over-feeding of the 
is often the result of the fireman’s failure to note the 
nges in the cut-off made by the engineman, increasing 
decreasing the demand on the boiler. His failure to 
‘ease or decrease the amount of coal required to main- 
ı full. steam pressure results in smoke emissions. 
n some cases where safety valves are allowed to raise 
: to the fireman not exercising the proper judgment in 
ding the right amount of coal to the fire, he will shut 
stoker off a few seconds too long, which will allow 
firebox temperature to be reduced to where smoke 
uld be made while attempting to gain the lost steam 
ssure. Any change in the demand for steam output 
the boiler should be noted promptly by the fireman in 


order that he may change the amount of coal to be fed 
to the fire and maintain a uniform steam pressure. 

In case of yard firing, engines equipped with over-fire 
air-jet tubes can be fired with a No. 1 or less smoke by 
the use of the horseshoe bank—that is, firing heavily 
around the sides and back sheet, having the fire light in 
ше сеш of the firebox where the temperature is the 
highest. 

Supervisory forces should start giving instructions on - 
smokeless firing to a new fireman the day he starts his 
student period as a fireman and they should be impressed 
upon him at every opportunity. 

The chairman of the committee is G. B. Curtis, road 
foreman engines, R. F. & P. : 


Getting More Service from Locomotives 


А. А. Raymond, 
Chairman 


aggestions have been solicited from leading men on the 
rious railroads as to what, in their opinions, will aid in 
taining maximum utilization of locomotives. Their 
iggestions are summarized in the report of the Commit- 
e on Utilization of Locomotives and include the follow- 
ig: use of all locomotives in pool service; extension of 
igine runs; the use of combination-type, freight-and- 
assenger locomotives; and the purchase of locomotives 
"е latest design specifications which are roller-bearing 
juipped, are built of high grade materials throughout, 
ad have cast-steel beds, stokers, and lubrication systems 
Í adequate capacity with lubrication from forced-feed 
ibricators to all parts requiring it. These locomotives 
поша all have large-capacity tenders and ashpans. 
'roper water treatment is regarded as essential in obtain- 
1g the utmost in service from all locomotives. 

Another feature to be dealt with is the spacing and 
Xation of water, fuel, sand and ash-dumping facilities. 
t is suggested that these facilities should be built so that 

servicing can be done at one point in a minimum length 
f time. This requires high rates of delivery for fuel and 
vater—40 tons of coal and 5,000 gal. of water per minute 
Xing suggested as the lowest figures which should be 
‘onsidered. . 


Cutting Terminal Time 


A number of things. were suggested which would have 
in appreciable effect in cutting down locomotive terminal 
1те. Locomotives should be inspected immediately upon 
heir arrival. Auto-gas station type lubrication requires 
locomotives with complete installations of Alemite-type 

ttings. Hot washing and filling systems are needed for 

llers. There must be adequate equipment for dropping 
wheels, ‘all drivers at once if necessary, and complete 
оа Меһапіеа Engineer 


Time at terminals and enginehouses must be 
reduced—Many facilities needed—Scheduled 
maintenance for steam power pays dividends 


engine and trailer trucks. Overhead and portable lifting 
facilities are needed, and wheel-storage tracks with han- 
dling equipment of adequate capacity should be located 
at a convenient, nearby point. 

Enginehouse machine shops must be tooled so that 
needed work can be done quickly. Equipment and facili- 
ties must be provided so that necessary work on rod bush- 
ings, springs, etc., can be done in the shortest possible 
time. Proper lighting is essential to the best work and ` 
enginehouses and inspection pits should have it. Ash 
pits should be located so that they are easily cleaned with- 
out delaying locomotive movements. In the northern 
districts it will be necessary to have enough snow-han- 
dling equipment to keep the terminal territory clear. 
Thawing equipment for locomotives, frozen cars of coal 
and coal pockets is also needed. 

Out-of-service terminal time can be reduced by using 
road freight engines in idle hours for yard switching 
and by servicing switching locomotives during the crew 
lunch periods. 

Enginehouses often have too many stalls and get to be 
graveyards; fewer stalls and good enginehouse equip- 
ment will keep the engines on the road and working. 

Such conditions automatically increase between-shop 
mileage and lead to higher standards of maintenance. 
Some locomotives have been reported as running 2,500 
miles before being held for special inspection and neces- 
sary adjustments. Through runs which have been re- 
ported are 482, 771, 1,221, 1,430 and 1,506 miles. 


Planned Enginehouse Handling 


Here are several examples of good handling: 

In the first case, a locomotive arrived which had a driv- 
ing spring requiring replacement. Three hours later it 
left with a train; the driving spring had actually been re- 
newed in one hour and thirty minutes. 

In another case a locomotive was given a regular 
monthly inspection and left with a train twelve hours 
after arrival. 
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In the third case, an arriving locomotive was in for a 
quarterly inspection. In addition to washout and other 
regular attention, it required the renewal of three side- 
rod bushings and four knuckle-pin bushings. Nineteen 
hours after the locomotive's arrival it left with a train. 


Planned Maintenance Pays Huge Dividends 

In a detailed study made between a locomotive receiv- 
ing routine maintenance attention and use and one where 
intensive utilization was aimed at under careful daily 
supervision with planned maintenance procedures, the 
figures shown in the table were developed : 


The Effect of Planned Maintenance Procedure 


A year's general Planned and closely 


Operation supervised operation 
کر جر‎ 
Hrs.—Min. Per cent Hrs.—Min. Per cent 
Total time ........... 8,760— 0 s 1,379—07 "m 
Enginehouse time .... 5,187—35 59.2 366—40 26.6 
. Time on road ........ 3,572—25 40.8 1,012—27 73.4 


The figures indicate that time at enginehouses can be 
reduced about 50 per cent if all locomotives could be 
handled in the same manner as the test locomotives were 
handled ; that is, by careful daily supervision of their use 
and the following out of planned maintenance procedures. 
The figures for general operation given above, when 
broken down, showed that the average engine was held 
at intermediate terminals for work on rods, valves, pis- 
tons, crossheads, wheels, boxes, spring rigging and engine- 
truck equalizers. Using planned maintenance proce- 
dures the 50 per cent saving in enginehouse time can be 
realized because necessary work on locomotives is antici- 
pated by enginehouse forces. 


Frank C. Goble, 
Chairman 


The subject of passenger-train handling is of special 
interest to those who make the rules and should be to 
the ones who are to execute them. It requires a great 
deal of practice and good judgment to do a job of smooth 
train handling. 

In the first place, the engineman should know that the 
locomotive, whether steam, Diesel, or electric, in his 
charge is in a satisfactory condition for service and that 
the air pressures are correct and that proper tests have 
been made to assure that the devices are operating as 
intended. 

After coupling to the train and having the brake system 
charged to at least 70 1b., a 15-Ib. reduction should be 
made and brake-pipe leakage noted and reduced to its 
minimum but at no time to exceed 7 lb. per min. After 
the inspection of brakes is completed, the engineman 


506 


Handling Heavy Passenger Trains 


Starting the train without shocks—Technique 
of slowing down and stopping, including use 
of independent brake and graduated release 


Fundamental Facts About Utilization 


The Railway Age of February 5, 1945, effectively sum- 
marizes some of the principal points relative to utilization 
as follows: 

1—In comparison with the Diesel-electric for road 
service, the steam locomotive has at least four handicaps. 
These are (a) the greater frequency of stops for coal and 
water ; (b) the time required for fire cleaning and ashpan 
dumping; (c) the smoke and cinder nuisance, and (d) 
boiler maintenance. 

2—The employment of large-capacity tenders and oí 
auxiliary water cars has greatly reduced the handicap of 
service stops as an interference with the continuity of 
train movement. The provision of main-line coaling sta- 
tions and water cranes is also contributing to the reduc- 
tion of this interference. 

3—It has been demonstrated on numerous occasions 
that fires can be maintained almost indefinitely with some 
fuels, but as long as coal is burned on grates, the ashpan 
must be dumped. Dumping can be done when coal and 
water are taken without adding further delay. 

4—The locomotive boiler was the source of the greater 
portion of the labor and expense of maintaining locomo- 
tives until the advent of water treatment, seal welding of 
tubes in back tube sheets and the welding of inside fire 
box sheets which effected a revolution in locomotive 
maintenance and machinery repairs took the lead. How- 
ever, improvements in running gear. roller bearings, etc, 
has reduced machinery maintenance and the boiler has 
resumed its former lead: 

A. A. Raymond, superintendent fuel and locomotie 
performance, N. Y. C., is chairman of this committee. 


should be notified as to their condition by the inspector 
or employee making the inspection. 

When the signal to start is given, the train must be 
started slowly. This requires great care. Ап engm? 


, must not be allowed to accelerate too rapidly during te 


time a train is being started. As each car is moved it ^ 
brought from a speed of zero to that corresponding t 
the engine and this difference must be as slight as p^" 
sible. Smoothness must not be sacrificed to save time. 


Running Test 


On a passenger train, on leaving an initial terminal 
or any other point after the engine or engine crew e 
been changed or an angle cock closed, except for dM 
off cars or engines from the rear, a running test of e 
brakes must be made as soon as speed permits. Such 
test should be made by applying the brakes with a pica 
brake-pipe reduction of 15-lb. or more to. D m 
whether they are operating properly. The engine bra P 
should not apply. Steam or power should not be shut ?' 

Railway меласа 


nless conditions require it. In case the brakes do not 
perate properly in this test, the signal for brakes must 
2 given. 


Stopping—Electric or Diesel Locomotives 


When stops with electric or Diesel locomotives are 
nticipated, power may be shut off or used. If power is 
hut off before making the initial reduction, ample time 
iust be allowed for the slack to adjust itself. If the 
uitial reduction is made before shutting off the power, 
: may be ‘continued until pressure is indicated on the 
rake-cylinder gauge; then place brake in lap position. 
'o explain this, the engineman will use power approach- 
ag a station and make a 10 to 15-Ib. brake-pipe reduction 
efore shutting off power, the object being to keep the 
lack stretched while the brakes are applied; also to 
ermit a heavier reduction being made while the speed is 
igh which effects rapid deceleration. Further reduction 
mot to exceed 25 lb.) may be made to reduce speed; 
hen the brakes graduated off. 


Stopping—Steam Trains 


On steam engines where power is used to the point 
of making a service brake application for a stop, its use 
should be continued until the brakes have been applied 
and the speed reduced when the throttle should be grad- 
ually closed or moved to a drifting-throttle position. 


Power Breaking 


When necessary to make a slow-down, such as at draw 
bridges, curves, etc., it should be made while using power, 
keeping the locomotive brake released. Before passing 
the point of slow down the train brakes should be fully 
released and, if necessary, the throttle eased off to a slight 
pulling throttle so that the speed will not be materially 
increased over the distance of the slow down or curve. 
With present day schedules, it is impossible to drift all 
slow downs at required speeds without loss of time; 
therefore, power braking is the preferable method. If the 
locomotive is equipped with a speed indicator, an engine- 
man can comply with all the slow downs at the required 
speeds. For example, if the speed restriction requires 
a given speed of say 50 m.p.h. and the speed aproaching 
that point is 70 m.p.h., the engineman should make a 
brake application of not less than 15 to 20 Ib. and brakes 
should be released at a speed of 5 to 10 m.p.h. above the 
permissible speed required for point of slow down. 


Graduated Release 


When engines are equipped with ETEL or combined 
automatic and straight air brakes and the graduated 
release feature is operative on the cars, the brakes should 
be partially graduated off before stopping, provided the 
reduction total is 15 Ib. or more, until brake-pipe pres- 
Sure is restored to within 10 to 12 Ib. of feed-valve setting. 

he reason an attempt should not be made to graduate 
the brakes off after the brake-pipe pressure is built up 
to 100 Ib. is that there is a liability in time to retain pres- 
Sure in brake cylinder. For the same reason it is not 
advisable to attempt to make a graduated release if only 
а l0-Ib. brake-pipe reduction has beerr made. 

о effect graduations the brake-valve handle should be 
manipulated between lap and running or holding positions 
With the No. 6 ET equipment. With steam locomotives 
quipped with No. 8 ET equipment it has proved very 
Successful to place the independent brake-valve handle 
їп lap position to retain a pressure of at least 30 Ib. in 
the brake cylinder prior to making graduations of the 
train brakes. This procedure will permit the closing in 
of slack on the head portion of the train (say, a car or 
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two). By using this method it is seldom necessary to 
take the slack when attempting to start a heavy train. 
Consideration must be taken as to length .of time the 
brake-valve handle should remain in running or holding 
position in order to effect graduation on the last car of 
the train. With trains composed of eleven or more cars, 
brake-pipe pressure should be increased 5 1b. on the first 
graduation and approximately 3 1b. for each subsequent 
graduation. 


Two-Application Stop 


For a two-application stop the brakes should be applied 
with an initial brake-pipe reduction of 7 Ib. unless power 
is being used, when the initial reduction may be increased 
to 10 to 15 1b., followed by further reductions not to 
exceed a total of 25 Ib. If necessary to reduce the train 
speed to 10 to 15 miles per hour, the brakes should then 
be released by placing the brake-valve handle in иш 
position for at least 10 sec. (more than seven cars, 1 
sec.) before starting the final application. The final appli- 
cation should be made with a brake-pipe reduction of 10 
Ib. or less. 

After the stop is completed, the reduction should be 
continued until a 15-Ib. reduction has been made in order 
to assure a release of all brakes. 


The Independent Brake in Passenger Service 


The independent brake may be used to bunch slack, 
control speed or stop, but when used it should be applied 
gradually and as lightly as possible. 

The ideal stop with the independent brake is accom- 
plished when the engine brake is graduated off and final 
release occurs just as the train comes to a stop, unless 
on a descending grade, when a light brake-cylinder pres- 
sure should be retained. 


Taking Slack 


When it is necessary to take the slack to start, take it 
on only two or three cars. Should this fail to start the 
train, take the slack off the entire train and, when con- 
ditions require, apply the train brakes, holding the engine 
brake off, using power until the train stops. After stop- 
ping, place the reverse lever in forward motion. Make 
sure the brakes are released and start carefully, stretch- 
ing the slack slowly until the entire train is in motion. 


Training New Enginemen 


These instructions cover the handling of passenger 
trains so that it will be agreeable and comfortable for 
those who are riding them. Every road has its particular 
method of handling air-brake equipment and if that 
method is satisfactory, it is the proper method to use. 
When rules are made, it is a supervisor's job to see that 
they are complied with. By giving the men proper in- 
structions and demonstrations we can accomplish this, 
but we must depend largely on the judgment of the 
engineman in handling because of the different make-up 
of trains, etc. . 

On one of the eastern railroads it has been the practice 
for the past eight years to have a road foreman of engines 
or first-class engineman supervise a fireman for his first 
three trips after he is promoted to the position of engine- 
man or until he is found competent in third-class service. 
This procedure is followed for both second- and first- 
class service. With this method we feel the engineman 
has received sufficient practical instruction in the require- 
ments of his duties. 

Frank C. Goble, general air-brake instructor, New 
York, New Haven & Hartford, is the chairman of this 
committee. 
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Locomotive Maintenance 
Officers’ Association 


ilway Mechanical Engineer 
мау NOVEMBER 1945 


Employee suggestion systems, 
air brake, welding and heat 


treating reperts in pregram 


41КЕ the other mechanical associations the Locomotive 
[aintenance Officers’ Association did not hold any meet- 
igs during the year just passed but did greatly expand 
ie work of its technical and other committees. In the 
ages which follow there will be found a group of com- 
rehensive reports which have been developed as a result 
[the work of the committee on employee relations, weld- 
ig, forging and heat treating, maintenance of air brake 
quipment, shop tools, and the maintenance of Diesel- 
lectric locomotives. Two other committees of the asso- 
ation, the lubrication committee and the committee on 
nproved maintenance practices, were not able to com- 
lete their reports in time for inclusion in this issue. 


W. H. Ohnesorge, 
Chairman 


Chis subject has been discussed by many organizations 
n the past and as a result there are many excellent text 
woks some of which are highly technical while others are 
тегу general. None, however, treat the subject from a 
ailroad standpoint. It is, therefore, the intention of 
his committee to develop a paper covering this subject 
hat can be used by any railroad shop and if followed 
he user can feel assured that results will be satisfactory. 

The information has been compiled from question- 
mires that have been returned by leading railroads 
hroughout the United States. 

In order that we may all have the same understanding 
X terms used, it may be well to state a few definitions 
vased on American Society for Testing Materials. 

Heat Treatment.—An operation or combination of 
perations involving the heating and cooling of metal or 
Шоу in the solid state for the purpose of obtaining cer- 
ain desirable conditions or properties. (Note: Heating 
ind cooling for the sole purpose of mechanical working 
ire excluded from the meaning of this definition.) 

Annealing —A heating and cooling operation implying 
usually a relatively slow cooling. (Note: Annealing is 
1 comprehensive term.) The purpose of such a heat 
treatment may be: (a) To remove stresses; (b) to 
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The report of the committee on employee relations and 
supervisory training has, as a result of contact with a num- 
ber of railroads, compiled a report dealing with the re- 
sults that have been secured with employee suggestion 
systems and the organization required in carrying on this 
type of effort. The welding report deals with a number 
of advanced ideas in welding practices developed, in 
many cases, in builders' plants, that may be adapted to 
steam locomotive practice. The forging and heat-treat- 
ing report presents, probably for the first time, a “man- 
ual" of heat-treating, forging and flame hardening prac- 
tice for the guidance of railroad shop men in that field of 
work. The air-brake report, as in past years, deals spe- 
cifically with the maintenance practices and tool equip- 
ment required in overhauling a single item of equipment 
—in this case brake-pipe vent valves. The shop-tool re- 
port is a progress report on the use of modern cutting 
tools for the machining of locomotive parts, and the Die- 
sel maintenance report deals exhaustively with the work 
that must be performed in the routine maintenance of 
that type of motive power. 

There having been no election of officers during the 
past year the affairs of the association continue in the 
hands of the same men as in 1944. 


Forging, Heat Treating and Flame-Hardening 
Locomotive Parts 


Report embraces material specifications, 
method of manufacture and heat treatment 
of a large variety of locomotive parts 


induce softness; (c) to alter ductility, toughness, elec- 
trical, magnetic, or other physical properties; (d) to 
refine the crystalline structure; (e) to remove gases and 
(f) to produce a definite micro-structure. 

In annealing, the temperature of the operation and 
the rate of cooling depend upon the material being heat 
treated, and the purpose of the treatment. Certain spe- 
cific heat treatments coming under the comprehensive 
term annealing are: (a) Full annealing-heating iron-base 


Temperatures for Normalizing and Tempering 
Locomotive Forgings 


Normalizing — Tempering 
, temperature — temperature 
Carbon Manganese  Vanadium Nickel deg. F. deg. F. 
0.45-0.45 0.50-0.85 ...... — 1,500-1,550 1,000-1,1 
0.45-0.50 0.50-0.85 ...... ...... ,475-1,5 1,100-1,250 
0.50-0.55 0.50-0.85 = ...... 9 ...... 1,450-1,500 1,200-1,350 
0.45-0.50 0.70-0.9 015.00  ...... 1,575-1,650 1,050-1,250 
0.50-0.55 0.70-0.95 0.15-0.2* 3 1,575-1,650 ,050-1,250 
0.35-0.40 0.50-0.80 — ...... 3.25-3.75 1,425-1,450 1,000-1,150 
0.40-0.45 0.50-0.80 —— ...... 3.25-3.75 1,400-1,425 ,050-1 
0.20-0.30 0.80-1.00 ...... 2.30-3.00 1,425-1,475 ,000-1, 


alloys above the critical temperature range, holding above 
that range for a period of time, followed by slow cooling 
to below that range. (Note: The annealing temperature 
is generally about 100 deg. F. above the upper limit of 
the critical temperature range, and the time of holding 
is usually not less than one hour for each inch of section 
of the heaviest objects being treated. The objects being 
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treated are ordinarily allowed to cool slowly in the 
furnace. They may, however, be removed from the 
furnace and cooled in some medium which will prolong 
the time of cooling as compared to unrestricted cooling 
in the air.) 

Quenching—Rapid cooling by immersion in liquids 
or gases, or by contact with metal. 

Normalizing—Heating iron-base alloys to approxi- 
mately 100 deg. F. above the critical temperature range, 
followed by cooling to below that range in still air at 
ordinary temperature. a 

Case Hardening—A heat treatment or a combination 
of heat treatments in which the surface layer of an iron- 
base alloy is made substantially harder than the interior 
by altering its composition (carborizing or cyaniding, 
both of which are ordinarily followed by quenching, or 
by nitriding). 

Flame Hardening—A process which embraces the use 
of the oxy-acetylene flame to raise the temperature of the 
surface of ferrous metals (iron and steel) so that subse- 
quent quenching will produce a desired hardness and 
structure. 

This process furnishes a hardened case on the surface 
of the parts being treated without altering the chemical 
composition. It must not be confused with such proc- 
esses as carburizing, cyaniding, or nitriding that require 
an addition or absorption of other elements. 

Critical Point—Critical Range—Reference: Metals 
Handbook, 1939 Edition. Page 366, subject ‘“Constitu- 
tion of Iron and Carbon Alloys,” which gives a very sat- 
isfactory explanation of this subject. 


Shop Equipment Needed 


The following equipment is recommended to give the 
most satisfactory results from a heat-treating and financial 
standpoint. 

Furnace Type—The car bottom furnace is recom- 
mended for all work requiring normalizing and temper- 
ing because by removing the car bottom it is more acces- 
sible for loading and unloading and assures proper block- 
ing of work. The furnace should be constructed with a 
door at each end so that it also can be used for preheating 
billets for flame cutting. 

A cooling shed should be located at one end of the 
furnace and the flame cutting house at the other end. 
This would permit normalizing without interfering with 
the flame cutting machine. 

A solid bottom furnace is better for case hardening 
because parts requiring the greatest depth of case can 
be put in first, and those requiring a lesser case can be 
more readily removed without disturbing the furnace heat 
to any great extent. Also, a table should be constructed 
at the door of the case hardening furnace upon which 
pots can be placed when removed from the furnace. 

Metal Container for Pack Carburising—These should 
be made as light as possible from high temperature alloy 
sheet or plate, resistant to scale and corrosion and capable 
of rapid heat penetration in order to come up to required 
temperature quickly. The size and shape of the con- 
tainers depends upon requirements. The seams should 
be properly welded and given a pressure test to prevent 
gas from escaping. 

Gas Carburizing—A commercial electric furnace is rec- 
ommended with a controller that regulates the tempera- 
ture of the furnace, distributes the heat uniformly 
throughout the load, keeping the temperature uniform, as 
required, and feeds a constant amount of fluid to gen- 
erate carburizing gas of definitely-controlled quality. Also, 
a chart giving necessary information to insure satisfac- 
tory results is desirable. 
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Liquid Carburizing—A pot type furnace is recom- 
mended (gas, oil, or electric, depending on local 
tions) with automatic temperature controls, and a sui 
quenching bath located adjacent to the furnace. А 
matic control is recommended and most desirable beca 
it requires less attention, insures a more even heat, 
should give better combustion. 

A recording pyrometer should be used for heat treat 
ment, and an optical pyrometer for forging, and í 
work where a recording pyrometer is not necessary. 

Medium of Quenching—This refers to the rapid 
ing of a metal, usually, but not necessarily, by immersi 
іп aliquid. There are two universally used liquid quen 
ing media; namely, water and oil. The use of a c 
bath to shorten the life of vapor formations and 
tation such as in the submerged spray quench are rec- 
ommended. The addition of common salt ог sodium 
hydroxide will destroy the stability of vapor films алі 
permit early cooling. Nine per cent common salt, ır 
three per sent sodium hydroxide has been found to give 
maximum efficiency. 

Shape Cutting—High-carbon steel (0.40-0.55 per cent! 
must be preheated and 34-in. stock or more must be le 
for machining to eliminate possible surface cracks 
change in structural composition. 


Heat Treating Locomotive Parts 


The specifications referred to in this report will к 
A. А. К. or S. A. E. These specifications are standarf 
throughout the country, and copies are available to 
railroads. | 

The following data covering recommended practices 
are from replies to questionnaires received from severd 
railroads. 

For general guidance, the temperatures recommende: 
by the American Society for Metals are included in an 
accompanying table. These figures are based on a single 
normalizing treatment with slow cooling in the furnace 
from the temperature. These temperatures may need 
modification to meet individual requirements. 


Links (WHEN FLAME HARDENED) 


Specifications: AAR-M-105. Class A. Grade 3. | 

Method of Making: (1) Shape cutting. Recommended due to 
low cost of making. Care should be taken when ordering billets 
to procure proper size in order to eliminate waste. . 

(2) By forging. Recommended only when no shape cuttin 
machine is available. 

Heat Treatment: (1) Normalize; (2) Temper; (3) Flame 
harden. | 

After links have been machined the link block wearing surtact 
is then flame-hardened. 

Note.—When links have been made out of AAR-M-105 Clas 
A, Grade 2 and it is desirable to flame-harden, they may be heat 
treated as follows: 

(1) Normalize; (2) Carburize. After links have been m 
chined they should be carburized as follows: Pack links in meal 
containers using commercial carbonizing compound and seal t: 
cover with fire clay to prevent gas from escaping. Place te 
containers in the furnace and heat for approximately 20 hr. (17 
depending on the depth of case desired). Allow links to cool '! 
containers before removing. D 

Note—As low-carbon steel can not be flame-hardened it * 
necessary to carburize before flame-hardening. (3) Flame 
harden. After links are carburized flame-harden the link bles 
wearing surface. 


LINKS (Not FLAME HARDENED) 


Specification: AAR-M-105, Class A. Grade 2. 

Method of making: (1) Shape cutting recommended. 
Forge, when shape cutting machine is not available. 

Heat treatment: (1) Normalize; (2) Carburize. After links 
have been machined they should be carburized and allowed to С°" 
(3) Quenching. Reheat links and quench. 


(2) 


ical Engineer 
Railway MEMBER. 1945 


— | 


Officers 
Locomotive Maintenance Officers’ 
Association 
1944-1945 
President: J. E. Goodwin, chief mechanical officer, Chicago 


& North Western and Chicago, St. Paul, Minneapolis & Omaha, 
Chicago. 


First Vice-President: F. J. Topping, master mechanic, Chesa- 
peake & Ohio, Columbus, Ohio. 


Second Vice-President: S. O. Rentschler, superintendent mo- 
tive power, Elgin, Joliet & Eastern, Joliet, Ill. 


Third Vice-President: C. D. Allen, master mechanic, Chesa- 
peake & Ohio, Stevens, Ky. 


Secretary-Treasurer: C. M. Lipscomb, assistant to produc- 
tion engineer, Missouri Pacific, North Little Rock, Ark. 


F. J. Topping S. O. Rentschler 


C. D. Allen C. M. Lipscomb 


J. E. Goodwin 


Advisory Committee 

D: S. Ellis, vice-president, Lima Locomotive Works, Lima, 
Ohio. 

J. Roberts, managing director, National Railways Munitions 
Limited, Montreal, Que. 

O. A. Garber, chief mechanical officer, Missouri Pacific, St. 
Louis, Mo. 

B. M. Brown, general superintendent motive power, Southern 
Pacific, San Francisco, Calif. 

D. J. Sheehan, superintendent motive power, Chicago & East- 
ern Illinois, Danville, Ill. 


D. S. Ellis B. M. Brown 


J. Roberts О. A. Garber D. J. Sheehan 


allway Mechani i 
OVEMBER. Du Engineer 511 


` LINK Brocks 


Specifications: AAR-M-105, Class A, Grade 2. 

Method of making: Forge in slabs approximately four blocks 
to the slab. 

Heat treatment: (1) Normalize; (2) Carburize and allow 
blocks to cool. (3) Quenching. Reheat links and quench. 


Eccentric Rops 


Specifications: AAR-M-105, Class A, Grade 3. 

Method of making: Forging recommended. However, good re- 
sults can be attained by forging and shape cutting. 

Heat treatment: (1) Normalize. (2) Temper. 


COMBINATION LEVERS 


Specifications: AAR-M-105, Class A, Grade 2. 
Method of making: Forging recommended. 
Heat treatment: Normalize. 


VALVE Rops 


Specification: AAR-M-105, Class A, Grade 2. 
Method of making: Forging. 
Heat treatment: Normalize. 


VALVE STEMS 


Specifications: AAR-M-104, Class A. 

Method of making: Economy suggests the use of scrap piston 
rods provided they meet the above specifications and they should 
be made by the forge-and-draw method instead of the upsetting 
method in order to eliminate cracks at the collar when upsetting. 

Heat treatment: (1) Normalize. (2) Temper. (3) Test 
specimens—A specimen should be taken from one valve stem 
representative of a group. If the specimen meets the require- 
ments the stems can be accepted for use. 


Union LINKS 


Specifications: AAR-M-105, Class A, Grade 2. 

Method of making: Either by forging or forging and shape 
cutting. 
` Heat treatment: Normalize. 

Rapius Bars (One-Piece, Not FLAME HARDENED) 

Specifications: AAR-M-105, Class A, Grade 3. 

Method of making: Either by forging or shape cutting or by a 
combination of these two methods. 

Heat treatment: (1) Normalize. (2) Temper. 

Raprus Bars (Two-Piece, FLAME HARDENED) 

Specifications: AAR-M-105, Class A, Grade 3. 

Method of making: Forging. 

Heat treatment: (1) Normalize. (2) Temper. (3) Flame- 
harden. After machining and cutting oil grooves in the tongue, 
flame-harden on the top and bottom. 


New MAIN AND Sipe Rops 


Specifications: AAR-M-105, Class A, Grade 3. | 

Method of making: Forge and shape-cut the ends. 

Heat treatment: (1) Normalize. (2) Temper. Each forging 
should be tested, by specimen, to make sure that it meets require- 
ments. 


REPAIRED MAIN AND SIDE Rops 


All rods should be Magnafluxed and cracked rods rejected. 
Worn surfaces, such as bushing eyes, sides of forks, etc., may be 
built up (when permitted) by electric welding, as follows: 

(1) Rods which are to have surfaces built up are first pre- 
heated slowly on open fire of briquettes so that the heat extends 
well beyond the surface to be welded. The work is to be pro- 
tected against drafts. The briquette fire is to burn under natural 
draft only. The temperature of preheating need not exceed 300 
deg. F. to 500 deg. F. and must not exceed 800 deg. F., that is, 
not above black heat. Probably the temperature of the briquette 
fire is not above 800 deg. F. 

(2) Welding is to be done by the electric process only, and by 
approved methods for building up metal. The work is to be 
properly protected and the rod cooled slowly. 

(3) All rods repaired by welding (when welding is permitted) 
should either be re-heat-treated or stress-relieved. If stress- 
relieved only the temperature should not exceed the draw back 
or tempering temperature. 

(4) If straightening the rod is necessary or fork eyes need 
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closing or opening the rod may be heated locally for that purp 


' by an oil flame in the portion to be altered. The tempera: 


should not exceed the tempering temperature in any case—preíe 
ably not to exceed 1,100 to 1,175 deg. F. 

(5) After straightening, the rod should be allowed to cool wit 
proper protection. Í : 


BRAKE AND SPRING RIGGING Parts 


Note.—This applies to such parts as slack adjusters, pull rod 
equalizers, etc. 

Specifications: AAR-M-105, Class A, Grade 2. 

Method of making: Forging and shape cutting. 

Heat treatment: Normalize. 


BRAKE Beams, DRIVING Box EQuatizers, Etc. 


Specifications: AAR-M-105, Class A, Grade 3. 

Method of making: Forge and shape cut. 

Heat treatment: (1) Normalize; (2) temper and (3) flan 
harden. Driving box equalizers flame hardened at box p 
Brake beams flame-hardened at hanger bearings or trunnion end 


Brake RIGGING AND SPRING RIGGING Pins 


Specifications: AAR-M-106, Grade B. 

Method of making: These can either be forged or machin 
depending upon equipment and cost of making. However, a & 
ter case hardening can be obtained with a machined pin. 

Heat treatment: (1) Carburize; allow pins to cool and (i 
quenching; reheat pins and quench. 


Brake RIGGING AND SPRING RIGGING BUSHINGS 

Specifications: S.A.E. 1020. 

Method of making: Bushings can be machined from tubing. 

Heat treatment: (1) Carburize; allow bushings to cool and (2 
quenching; reheat bushings and quench. 


BINDERS—FRAME OR PEDESTAL CAPS 
Specifications: AAR-M-105, Class A, Grade 3. | 
Method of making: Recommend shape cut, although some ro 

purchase heat-treated billets from which binders are machine 
This method eliminates heat treating. 

Heat treatment: (1) Normalize. (2) Temper. 

Note: When locomotives come into the shop for repairs and 
is found that wear has occurred at the pedestal fit the binders ¢ 
pedestal caps may be repaired by metal spray process as follows 

Clean binders or pedestal caps at lye vat, then jack in pla 
on frame, using feelers to determine the amount of wear a1 
mark the wear. 

Remove binders or pedestal caps and sandblast surfaces that 2 
to be built up, making sure surfaces are clean. Do not toad 
the fit with the hands after sandblasting or metal will not advert 

Apply the required amount of metal to the binder or pedesa 
cap fit to compensate for wear. It has been found that ad 
surface can be built up to approximately Мв in, and give good ® 
sults. If metal has been applied too heavily, it can be removed 
a file when the mechanic is fitting it to the frame. This meto! 
where metal spray equipment is available, has been found tob 


better and cheaper than building up by welding and machining. 


Ax es (New) 
Specifications: AAR-M-104, Class A. i 
Method of making: Recommend semi-finished heat-reate 
axles be purchased. However, a road desiring to forge ?*^ 
from billets should comply with the following heat treating: 
Heat treatment: (1) Normalize and (2) temper. 


AxLES (RECONDITIONED) 

Specifications: AAR-M-104, Class A. е 

Method of making: Select axles worn below the journa 
and Magnaflux them, making sure they are not defective. i 
chine the axle to new sizes required, making sure all heat chee! i 
have been removed. Any axle machined to new size becaust ° 
having been overheated should be Magnafluxed after machin’ 

Heat treatment: Any axle showing severe conditions of oe 
heating should be scrapped, or be re-heat-treated if 10 deters 
are found. ` 


1 lim” 
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CRANK Pins (New) 
Specifications: AAR-M-104, Class A. 


Method of making: Recommend semi-finished heat-treate? 
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‘ank pins be purchased. However, roads wishing to forge crank 
ns from billets should comply with the following heat treating: 
Heat treatment: (1) Normalize and (2) temper. 


CRANK PINs (RECONDITIONED OR MADE From 
SCRAP AXLES) 


Specifications: AAR-M-104, Class A. 

Method of making: Select crank pins that are worn below limit 
nd Magnaflux them, making sure they are not defective. Ma- 
hine to new sizes required, making sure all heat checks have 
een removed, then Magnaflux again. 

When using scrap axles the same care should be used as in 
econditioning crank pins. 5 

Heat treatment: (Crank Pins Made from Scrap Axles). A 
lab approximately 1 in. thick should be removed from one end 
{ the axle, polished and etched, and the axle scrapped unless the 
aetal is generally sound. If the micro-structure is satisfactory, 
he carbon and manganese must be determined, and the axle heat 
reated to meet specification requirements. The above procedure 
s mandatory for all main crank pins made from scrap axles. 


Flame-Hardening 


The section of this report that dealt with flame-harden- 
ing consisted of a paper which was presented by F. C. 
Hasse, general manager, Oxweld Railroad Service Com- 
pany, before the Southern and Southwestern Railway 
Club. This paper was published in the Railway Mechan- 
ical Engineer for December, 1942, and January, 1943. 
The flame-hardening portion of this committee's report 
also included sketches of a number of railroad applica- 
tions of the flame-hardened process.—EpDiToR. 


The members of the committee were W. H. Ohnesorge 
(chairman), shop superintendent, B. & M.; Allan Perry, 
chief chemist, C. & O.; L. B. Herfurth, forging supervi- 
sor, Mo. Pac.; L. E. Grant, engineer of tests, C. M. St. 
P. & P.; E. J. Hausback, shop superintendent, Wabash ; 
J. S. Miller, supervisor of welding, N. Y. М. H. & Н. 
and H. E. Hoffman, Oxweld R. R. Service Co. . 


Maintaining Diesel-Electric Locomotives 


A discussion of the factors involved in establish- 
ing maintenance schedules and an outline of the 
operations which must be performed periodically 


T. T. Blickle, 
Chairman 


Many Diesel-electric locomotives of various types and 
designs have been placed in both yard and road service 
on the railroads in the last 10 years, the use of which 
has produced numerous methods of scheduling the main- 
tenance required to keep equipment in proper condition, 
and at the same time maintain high availability. 

The manufacturers, in most cases, have prepared main- 
tenance schedules based on their own past experience 
which are available for use as a guide when setting up 
maintenance schedules. 

It is necessary. when setting up any maintenance sched- 
ule to have some predetermined value to work by in 
order to specify the proper intervals when certain items 
should receive maintenance. Yardsticks which may be 
used are mileage, time intervals, fuel consumption, hours 
of service, revolutions performed by the engine, or elec- 
trical output of generator ; none of which give an absolute 
indication of the amount of work which has been per- 
formed by all parts of the locomotive. 

. The mileage made by a locomotive in a given period 
is dependent upon operating and grade conditions and 
train tonnage, and is not a consistent indication of the 
amount of work performed by the locomotive power 
plants. Mileage does, however, have a direct bearing 
on the service rendered by the wheels and the parts 
which are connected with them. The use of mileage 
as a yardstick for handling maintenance involves the 
keeping of numerous and accurate records and results 
їп considerable clerical work, and is not a true indication 
m all cases of the amount of work performed by the 
Power plant. 
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The use of time intervals such as each month, three 
months, six months, or twelve months as a yardstick for 
doing certain work on the locomotive is a very simple 
and convenient method of scheduling the work, due to 
the fact that government requires that certain work and 
inspections be made at the same intervals and records 
maintained accordingly. The grouping of maintenance 
items at certain time intervals is, of course, based on the 
assumption that the locomotive will be available and 
utilized as much as possible and will do sufficient amount 
of work during that time to warrant the scheduled main- 
tenance, and it is necessary to take advantage of all 
out-of-service periods in order not to perform unneces- 
sary maintenance. 


Using Fuel as a Yardstick 


The use of the amount of fuel consumed by an engine 
as a yardstick for scheduling maintenance requires that 
methods be provided for measuring the fuel and main- 
taining a record of the amount consumed by the loco- 
motive. The amount of fuel consumed by a locomotive 
for power indicates quite accurately the amount of work 
which has been performed, but it does not indicate what 
the load factor was while the work was being done which 
has a very important bearing on the resulting condition 
of the engine. If the locomotive is equipped with steam 

enerators a considerable amount of the fuel will be used 
or producing steam and, due to the above reasons, it is 
not deemed very practical to use fuel consumption as a 
yardstick for determining maintenance requirements. 

The use of actual hours of service as a yardstick to 
determine when maintenance is needed requires main- 
taining an accurate record in order to determine what 
the actual hours of operation were, which is rather diffi- 
cult to do inasmuch as the locomotive may be operating 
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in and out of several terminals and have some out-of- 
service time at each point, and is not a true indication 
of the amount of work done inasmuch as the load factor 
and operating conditions causing locomotives to be 
standing idle are not known. 

To use the number of revolutions performed by the 
engine as a yardstick for maintenance, it would be neces- 
sary that the Diesel engines be equipped with a revolution 
counter. These counters give a true indication of the 
number of revolutions the engine has made, but do not 
indicate how many of the revolutions were performed 
with the engine idling or operating at partial or full load. 
An engine will require more maintenance per revolution 
when operating at a high load factor than when operating 
at low load factor, and due to this it also is not a true 
indication of the amount of work which has been 
performed. 

The use of generator output as a yardstick for deter- 
mining maintenance requires that the power plant be 
equipped with an instrument for recording the amount 
of energy produced. These instruments would give a 
true indication of the work performed by the generator 
but not of the work performed by the engine inasmuch 
as no current is generated while the engine is idling. 
The use of generator output as a yardstick for determin- 
ing the amount of work done by the locomotive would 
not indicate all work performed by the Diesel engine or 
what the load factor was. 

A survey of maintenance schedules now in effect on 
some of the railroads at the present time indicate that 
the common yardstick for scheduling maintenance on 
switch locomotives are time intervals such as the time 
of the monthly, quarterly, semi-annual and annual in- 
spections as required by the government regulations, 
whereas mileage is used for the yardstick on road loco- 
motives with a tendency to group the work items so 
that the majority of them will fall due at the same time 
as the government inspections and prevent holding the 
locomotive out-of-service unnecessarily. The practice of 
grouping the mileage work items on road locomotives so 
that they will fall due at the same time as the government 
inspections appear to be more desirable where large 
groups of Diesel-electric locomotives are being main- 
tained as it simplifies the record keeping and general 
handling. 

A few railroads have established classified repairs in 
their maintenance schedules covering the older types of 
equipment but the tendency at the present time on the 
more modern equipment is to handle the maintenance 
currently, and make heavy repairs as inspections indicate 
the work is necessary. No doubt as more knowledge is 
accumulated with the operation of Diesel-electric loco- 
motives, it will be desirable and necessary to establish 
certain intervals for making the heavy repairs. 

Owing to the numerous items contained in a mainte- 
nance schedule space limitations in this paper will not 
permit presenting schedules covering each type of loco- 
motive, and only a general schedule covering switch and 
road locomotives will be given. 


Diesel-Electric Switching Locomotives 
DAILY INSPECTIONS 


Mechanical : 

1—Inspect locomotive for defects. 

2—Renew worn brakeshoes and adjust piston travel. 
3— Test out sanders and fill sand ђохеѕ if needed. 

4— Check fuel oil supply and refill, if necessary. 

5— Check cooling water supply and refill, if necessary. 
6—Check locomotive supplies and replenish, if needed. 
7—-Check fire extinguishers. 

8—-Drain moisture from air equipment. 
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9—Wipe up oil accumulations and eliminate all fire hazards, 

10—With engine running, check for leaks, proper pressures 
and operation. 

11—Check safety appliances. 

Electrical: 

1—With engine running check to see that batteries are charg- 
ing properly. 

2—Make visual inspection of electrical cabinets. 

3—Test- out all lights. 

Lubrication: 

1—Check condition of lubricating oil and supply їп тап 
engine and all accessories and replenish, if needed. 


WEEKLY INSPECTIONS 
Mechanical: 
1—Change engine air filters. 
2—Change waste packed lubricating oil filters, if necessary. 
Electrical: 
I—Check battery water and gravity. ` 
Lubrication: 
1—Check oil in traction motor support bearings. 
2—Check oil in journal box bearings. 


MONTHLY INSPECTIONS 

Mechanical: 

1—Check Diesel engine speeds. 

2—Check setting of fuel injectors. 

3—Make visual inspections of pistons and crankcase. 

4—Check all vee belts for condition and tension. 

5—Clean fuel filtering equipment. 

6—Check condition of cooling system and flush, if necessary. 

7—Clean all breathers. 

8—Clean air compressor filters. 

9—Clean locomotive interior and exterior. 

10—Check operation of emergency fuel cut-off valve. 

11—Make all inspections as required by law. 

12— Check cylinder head mechanism with engine idling. 

13—Check all bolts. 

14—Inspect all engine auxiliaries. 

Electrical: | 

1—Check auxiliary generator voltage. 

2—Inspect and clean all motors and generators and renew 
brushes where needed. 

3—Inspect and clean all electrical equipment and auxilia 
equipment. 

4— Check high and low voltage systems for grounds. 

Lubrication: 

1—Lubricate traction motor gears. 

2— Grease throttle linkage, governor linkage and shutter 
linkage. 

3— Grease all fans. 

4—Grease generators and traction motors. 


QUARTERLY INSPECTIONS 

Mechanical: 

1—Make all inspections as required by law. 

2—Check calibration of temperature and pressure gauges on 
the engine. 

Lubrication: 

1—Change lubricating oil in engine, clean all strainers ard 
wash down lubricating oil system. 


SEMI-ANNUAL INSPECTIONS 
Mechanical: 
1—Make all inspections as required by law. 
Lubrication: 
1—Change air compressor oil. 
2—Grease flexible couplings. 


ANNUAL INSPECTIONS 

Mechanical: 

1—Make all inspections as required by law. 

2—Inspect engine bearings. 

3—Recondition air compressor valves. 

4—Recondition locomotive paint where needed. | 

5—Recondition pistons and cylinder heads where inspection 
shows necessary by test. 

Electrical: 

1—Make inspections as required by law. 

2—Overhaul fuel pump motor. 

3—Clean and paint exposed wiring and cables. 

j—Check settings of relays. 
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Two-YEAR INSPECTIONS 
Mechanical: | 
1—Remove and recondition pistons, heads and liners. 


Four-YEAR INSPECTIONS 
Mechanical: 
1—Overhaul air compressor. 
Electrical: 
1—Overhaul traction motors and auxiliary generators. 


Road Locomotives 
AFTER Eacu Trip or Day’s Work 
Mechanical: 
1—Check fuel oil supply and refuel, if necessary. 
2—Check engine cooling water supply and refill, if necessary. 
3—Check boiler water supply and refill, if necessary. 
4—Check brakeshoes and renew those worn down to minimum 
hickness. 
5—Inspect locomotive for defects. 
6—Clean locomotive and eliminate all fire hazards. 
7—Inspect all fire extinguishers and maintain in operating 
'ondition. 
8— Test out sanders and fill sand boxes if needed. 
9—Test out air brake equipment according to outstanding 
nstructions. 
10—Inspect cylinder assemblies applied previous trip and re- 
tighten if necessary. 
11—Adjust brake cylinder piston travel. 
12—Check locomotive supplies and replenish if necessary. 
13—Drain moisture from air equipment. 
Electrical : 
1—Test out all lights. 
2—Make visual inspection of all electrical cabinets. 
3—Test out locomotive for proper operation and control. 
Lubrication: 
1—Check lubricating oil supply in all equipment and replenish 
if necessary, 
2—Fill lubricating oil supply cans. 
3—Check condition of lubricating oil. 


2,500-MILE INSPECTION 
Mechanical: 
1—Inspect cylinder head mechanism with engine idling. 
2—Inspect pistons, liners and interior of crankcase. 
3—Clean engine air filters. 


SEMr-MoNTHLY (5,000 Mites FREIGHT SERVICE; 
10,000 Mites PASSENGER SERVICE) 

Mechanical: 

I—Inspect condition of cooling system. 

2—Inspect V belts for condition and tension. 

3—Removve and repack waste type lubricating oil filters. 
Filters should be changed whenever oil becomes dirty. 

Electrical: 

l—Inspect traction motors, main and auxiliary generators and 
renew worn brushes. 

2—Check battery water and gravity. 

Lubrication: 

1—Check oil level of traction motor suspension bearings. 

2—Lubricate traction motor gears. 

3—Check oil level in journal boxes. 


MONTHLY INSPECTION (APPROXIMATELY Елсн 10,000 
Mies FREIGHT SERvICE—20,000 MILES oF 
PASSENGER SERVICE) 

Mechanical: А 

l—Load test Diesel engines at full load for at least 30 min. 
and do the following: (a) check Diesel engine speeds; (b) inspect 
for leaks ; (c) check governor operation; (d) check all pressures 
and temperatures and maintain a record and (e) remove and 
clean oil coolers if temperature is excessive. 

2—Blow out radiators. 

3—Clean car body filters. 

4—Clean air compressor air filters, 

Clean all breathers. 
6—Drain condensation from fuel filters and tanks. 
—Clean fuel filters. 
7 eck operation of emergency fuel cut-off valve. 
9—Make all inspections required by law. 
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" Electrical : 
1—Clean and inspect all motors and generators. 
2— Clean and inspect all electrical equipment. 
3—Check locomotive for grounds. 
4—Check operation of all alarm devices. 
S—Check auxiliary generator voltage. 
Lubrication: 
1—Grease fan and blower bearings. 
2—Grease all control linkage. 
3—Grease all traction motor bearings. 


EacH Two MONTHS (APPROXIMATELY 20,000 MILES OF 
FREIGHT ЅЕВУІСЕ——40,000 Mites or Pas- 
SENGER SERVICE) 

Lubrication: 
1—Change engine lubricating oil. 

At Time of Quarterly Inspection (Approximately Each 30,000 
Miles of Freight Service—60,000 Miles of Passenger Service 
Mechanical: 

1—Make all inspections required by law. 
2—Check fuel injection timing. 
3—Check and adjust valve clearance. 
Electrical: 

1—Inspect and clean voltage regulators. 
2—Inspect and clean dynamic brake grids. 
3—Inspect and clean control stand. 
Lubrication: 

1—Grease all flexible couplings. 
2—Change air compressor oil. 

3—Grease main generator. 


AT TIME oF SEMI-ANNUAL INSPECTION (APPROXI- 
MATELY 60,000 MILEs or FREIGHT SERVICE—120,000 
MILEs oF PASSENGER SERVICE) 

1—Make all inspections required by law. 
2—Remove, clean and calibrate speed recorders. 
3—Remove, clean speed recorder drive cable. 
4—Check crankshaft and thrust. 

5—Drain and flush engine governor. 


AT ТїмЕ oF ANNUAL INSPECTION (APPROXIMATELY 
120,000 Mires oF FREIGHT SERVvICE—240,000 
MILEs OF PASSENGER SERVICE) 

Mechanical: 
1—Make all inspections required by law. y 
2—Remove and recondition air compressor valves. 


3—Remove and inspect engine main bearings. 
4—Check all thermometers. 


5—Check settings of hot engine and low oil pressure alarm 
devices. 

Electrical: 

1— Clean and paint all exposed wiring and cables. 

2—Overhaul fuel pump motors. 

3—Test all relay settings. 


4—Check tightness of all terminals and wiring connections. 
Lubrication: 


1—Oil all electro-pneumatic control cylinders, 
2—Lubricate reverser. 


Елсн 200,000 Miles 


1—Overhaul traction motors. 


Eacu Two Years (Ar TIME oF ANNUAL INSPECTION) 


1—Dismantle, clean and inspect engine governor. 
2—Recondition air compressor. 


3—Recondition all contactors, and reversers and control equip- 
ment. 


EacH THREE Years (At TIME OF ANNUAL 
INSPECTION) 
1—Inspect engine drive gears and chains. 


2—Inspect engine blowers and turbo-chargers. 
3—Recondition auxiliary generators. 


As mentioned previously, the above schedules do not 
apply to any particular type of locomotive and is intended 
only as a general guide as each type of locomotive is of 
different design and requires the maintenance of certain 
items which are used on that type of power only. 

The frequency of lubricating oil change depends en- 
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tirely on the condition of the oil which can only be deter- 
mined properly by making a chemical analysis. 

The removal of pistons for reconditioning based on 
mileage or time intervals, results in unnecessary piston 
pulling as many times the cylinders are still in good 
condition, and considerable piston pulling can be elim- 
inated by careful inspections being made by properly 
trained men. There are, however, occasions when it is 
desired to operate engines for set periods of time which 
requires that the pistons be in condition to operate for 
that period and to do this it is necessary to condition 
the engine to operate for that period. To do this it is 
necessary to remove the pistons periodically. These are 
operating conditions which have a direct bearing on the 
‘method of maintaining the locomotive. 


George E. Bennett 


The subject selected this year is that of fabrication best 
illustrated by the builders of Diesel locomotives. What 
a revelation it is to walk through the well equipped shops 
of the builders of Diesel power. It is time well spent 
to see the developments made in technique, positioners, 
testing laboratories and equipment especially designed 
to further progress in welding. 

There is no reason to believe that many of these meth- 
ods are not applicable to the building and maintenance of 
steam locomotives. It is true that we who have been 
associated with steam locomotives are slow to see the 
possibilities of welded fabrication. 

The old axiom “necessity is the mother of invention” 
has been brought home to all of us many times in the 
past four years. The number of accidents has increased 
at least proportionately to the increased mileage, and has 
presented a number of problems in locomotive parts re- 
placements. Little-used deck plates, pilot beams, engine 
and trailer truck frames, etc., have had to be replaced 
where the pattern cost and delay in the making of a 
pattern, along with delay in the casting of parts, just did 
not fit into the picture of increased demand for power. 
What did we do? We turned to the cutting torch, the 
arc welder, the normalizing furnace, and in some in- 
stances, to the X-ray and Magnaflux methods of testing 
and found that not only could we fabricate the part 
quicker, but also better in quality of construction, physical 
and chemical properties, and at lower cost. 


Equipment Need Not Be Elaborate 


Equipment for the average shop need not be elaborate. 
Proper welding machines, well maintained, and well 
trained welders are the prime requisites. Needless to 
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The scheduling of Diesel locomotive maintenance ir 
the future no doubt will change as more experience i: 
gained and new designs are developed which will bring 
about improved performance by the locomotive. 

The members of the committee are T. T. Blickle (chair 
man), supervisor of Diesel engines, A. T. 5. Е.; E. J 
Feasey, chief inspector of Diesel equipment, Can. Nat. 
R. I. Fort, mechanical inspector, I. C.; J. E. Kilker 
supervisor of Diesel equipment, Mo. Pac. ; К. W. Murray 
general supervisor of Diesels, Seaboard; P. M. Rooker 
general mechanical instructor, A. C. L.; К. G. Tausch 
Diesel supervisor, Gr. Nor. ; Н. E. Taylor, Diesel super 
intendent, Southern; J. H. Whipple, Diesel, supervisor 
D. & К. С. W., and С. P. Wiles, general supervisor o 
Diesel electrical equipment, B. & O. 


Use of Welded Parts Can Be Extended 


Observation of welding practices and equipment 
in the builders’ plants leads to the conclusion 
that the railroads can profit by the new methods 


say the correct electrode is also of importance. Inas- 
much as the average shop cannot be classed with the 
production shops of industry, we find it impossible to 
justify the cost of elaborate positioners. However, with 
a little ingenuity, positioners can be built at low cos 
in the shop to handle such work as we want to. 

One of our larger railroads has successfully fabricated 
driving boxes at lower cost than the conventional cast 
steel, and they have proved to be of greater strength 
The method is as follows: A three-piece design wa: 
followed; a center section and two side sections were 
flame cut from a billet. The center section was beveled 
inside and out to secure 100 per cent penetration and 
welded, using a reverse polarity shielded arc rod oí 
%6 in. and % in. diameter. The forging was then 
stress relieved at 1,000 deg. F. after welding. 

Another railroad reports driving box grease cellar: 
fabricated as follows: (The dimensions given are to 
help describe the procedure and can be altered to suit). 
The material used is two pieces 8-in. by 6-in. by 74,-in. 
angle iron, one piece for the end is mild steel, 34 in. 
thick, size to suit, and one piece 34-in. by l-in. by &in. 
mild steel. The angle iron is cut to suit for length, one 
edge planed and veed for width. The end piece is veed 
on the bottom and the edges and tack welded flush with 
one end. A piece of 34-in. round open-hearth steel is 
then tack welded from the top in a flat position. The 
end plate is then welded in. The 34-in. by l-in. by &ir. 
piece is welded on bottom, 5% in. from the inside end: 
this piece is not veed. A single pass fillet weld across 
each end and on the side next to the inside end of the 
cellar is used. A pad 1 in. by 3 in. is built up on each 
corner, thickness to suit, for fit in the driving box. 
Clearance for the journal is then flame cut in the eni 
piece and the edges planed to suit. The cellars are not 
stress relieved. After removing the 34-in. rod, a blow 
in the line of the weld with a medium weight hammer 
removes the slight warpage. 
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Air Pump Brackets 


The same road also fabricates double air pump brackets 
‘or application to the front end of locomotives as fol- 
--ows: This bracket is made of l-in. scrap boiler plate; 
| he sides are 32 in. high, 2814 in. wide and 49 in. in 

ength. The procedure adopted in fabricating the bracket 
s as follows: Bend two pieces 1 in. by 2814 in. by 5614 
n. each, to form one-half of the bottom and one end ; two 
. jieces 1 in. by 32 in. by 45 in. were flame cut to form two 
~ dbs to be welded inside the bracket 43% in. from the edge, 
- ront and back. The back ribs were cut to the contour 
- ће smokebox, making the rib height 26 in. in the 
“enter. The front rib was cut to 12 in. height in the 
enter on 8 in. radius at the lowest point. Two 12-in. 
quare openings were cut in the back rib spaced 5 in. 
rom the bottom and sides, respectively. Two triangular 
penings are cut in the front rib, spaced 5 in. from the 
юќот, sides, and angle at the top edge of the rib. After 
ending the two pieces to make the bottom and ends, they 
lire tacked together and the ribs tacked in position. The 
ibs are not veed, and are welded by alternating the welds 
0 compensate for stresses, using stringer beads to make 
g-in. fillets. Four pieces 1-іп. by 3%4-in. by 45-in. open- 
earth steel, with 34-in. lug turned at right angle on one 
nd of each, to form bottom lugs for pumps, were then 
velded on each, outside corner flush with the edges. A 
m # in. fillet across each end and one stringer bead along 
j ach side secured these pieces to the bracket. The edges 
f the bracket were heated and squared up after welding. 
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No other stress relieving was done on it. Reverse 
polarity rods, 34g in., were used. 

The above described parts are just a few of the many 
we find possible and from the methods described, it is 
easy to see how many parts can be fabricated, such as 
light-weight crosshead shoes, main cylinders, guide yokes, 
valve gear frames, step plates, stiffener ribs, and gussets, 
bolsters, draft gear assemblies, front and back deck plates, 
frame braces, smoke stacks, bases and lift pipes, feed- 
water pump brackets, indented feedwater tanks, tender 
underframes and cistern, front and back cylinder and 
valve chamber heads, engine truck and trailer cellars, 
pilot beams, various pipe fittings, throttle lever brackets, 
ash pans, boilers, and a thousand and one other parts. 

The general practice in most parts is to use low-alloy, 
high-tensile steel, thus giving a part of greater strength 
and lighter weight. We all recognize the fact that when 
down-hand welding can be used, it is much superior in 
quality and the cost is lower. This can be attained by 
the use of proper positioners. 

It is impractical to give figures in dollars saved through 
fabrication as practically all parts differ on various rail- 
roads. But those interested will find methods and tech- 
niques that will open their eyes to possible economies. 

It is also well to remember that stress relief is of 
great importance and most of all the fabricated parts 
should be stress relieved or normalized. This can be 
accomplished by the use of a furnace of regular or car- 
bottom stvle or adequate size to take the entire part. 
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There are several makes of automatic flame cutting 
machines on the market, which can be used to a great 
advantage when more than one of a part is to be fabri- 
cated. This again will lower costs of fabrication. 

Another fact brought out by all members of the com- 
mittee and well worth considering is that welding is an 
art that involves manual skill and constant practice for 
the best results. The railroads have many men doing 
welding intermittently, who would show remarkable 
improvement in skill if they were regularly assigned. 

The railroads would find it practical to appoint a man 
to push welded design. He must have the initiative 
necessary for leadership against the forces of tradition, 
as there will always be those with old ideas. He must 


F. K. Mitchell, 
Chairman 


This Committee has undertaken a study of the so-called 
"Employee Suggestion Systems" in operation on rail- 
roads in order to give the membership the benefit of such 
data as were found available and our observations on 
pertinent related problems. 

In the process of collecting this information ques- 
tionnaires were forwarded to those railroads which, ac- 
cording to our best information, had such systems in 
operation. "These questionnaires requested information 
on: (1) The type of system; (2) how sponsored; (3) 
brief description of its working; (4) title of officer super- 
vising the system; (5) how suggestions are screened: 
(6) how accepted suggestions are tried out; (7) basis 
of awards; (8) maximum and minimum awards paid; 
(9) total number of employees eligible to submit sug- 
gestions; (10) average total suggestions received per 
month; (11) average total suggestions accepted per 
month; (12) estimated annual administration expense 
and savings; (13) how any patent expense is defrayed ; 


(14) ownership and other patent arrangements; (15) 


difficulties experienced, and (16) benefits derived. 

The detailed information received through these in- 
quiries is of a confidential nature and in our discussion, 
therefore, no mention will be made of the individual 
railroad or company whose data or other information 
is quoted. 

The total number of employees eligible to submit sug- 
gestions, as reported by those companies from whom 
replies were received, was 382,033. The same com- 
panies reported a monthly average of 10,813 suggestions 
received. The total monthly average number of accept- 
able suggestions received was 2,685. The average length 
of time during which these systems had been in effect 
was 8 years 4 months. It will be observed, therefore, 
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always keep a deep-seated faith in the soundness of are | 
welding and the methods of fabricating to cut costs and 
improve quality. A man who has the practical knowl- 
edge and experience in welded design and production 
is going to do a lot in the post-war period when the rail- 
roads will be striving to keep ahead of other means of 
transportation. 

The members of the committee are George E. Bennett 
(chairman), shop superintendent, C. & E. I.; Harry M. 
Moreland, welding supervisor, C. & О. ; Ralph G. Fager- 
burg, assistant boiler foreman, Alton; M. A. Thompson, 
foreman welder, B. & M.; Bernard Wallard, welding 
instructor, C. & N. W.; and Emerson Murray, welding 
instructor, C. & E. I. 


The Experience of American Railroads 
With Employee Suggestion Systems 


A report of the Committee on Employee Re- 
lations outlining the advantages, disadvan- 
tages and results obtained from such systems 


that the experience analyzed by the committee was su 
ficiently extensive to afford some logical broad conclusion: 
to be drawn. This, we believe, is true with the exception 
of two pertinent questions, namely, the cost of admin- 
istrating such a system and the savings which might be 
expected. No company to which the questionnaires were 
addressed offered any information thereon. 

Without exception each of the companies whose sys- 
tems were studied, are using what might be termed an 
anonymous system. This term is derived from the tat 
that a bonafide attempt is made to prevent any partiality 
on the part of the judges responsible for accepting 07 
rejecting suggestions by providing that all suggestion 
submitted carry no reference to the name of the employee 
making the submission. This is accomplished either by 
having all ideas submitted on standard numbered forms 
the employee retaining a stub having the same number. 
or by the submission carrying only the employee's check 
or payroll number. Thus when the merits of the sug 
gestion are under discussion, the committee has n 
knowledge of the identity of the originator. 


Machinery of Administration 


The general machinery set up to administer these sy“ 
tems is as follows: i 

At the head of the so-called system is a supervisor. 0f 
manager, who has general supervision over its entr 
functioning. Under him is a general committee. This 
committee is usually composed of department heads, of 
their selected representatives, and an equal number 0! 
representatives from the labor groups. This committee 
is the body which has the final decision as to whether su 
gestions are acceptable or not. It has regular meeting 
times and is supposed to be furnished with copies of the 
current suggestions sufficiently in advance of the next 
meeting to give it an opportunity to check for duplici 
tions and to study the merits of each. It likewise Xe 
the amount which is to be paid for each acceptance. 
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In the case of larger companies, local joint manage- 
ment-labor committees are set up. The function of 
these local committees is to screen those suggestions 
submitted by employees in certain local areas or shops. 
This committee ordinarily does not have the final decision 
as to acceptance, but does have powers to reject any 
obviously impractical or unsound suggestions. Neither 
does this local committee have a voice in deciding the 
amount to be paid for a suggestion. Its function is to 
pass on to the general committee for final action such 
suggestions as are, according to its judgment, worthy of 
further consideration. 

Further than the above, the system provides media for 
keeping employees interested and some simple method 
of getting suggestions before the appropriate local or 
general committee, such as providing necessary forms, 
use of company mails and/or suggestion boxes located 
at convenient places from which regular collections are 
made. 

It was found in our study that the practice exists uni- 
versally of dividing suggestions into two categories— 
those from which tangible savings can be expected, and 
those from which no tangible saving can be expected. 
Minimum awards for accepted suggestions which fall in 
either category have usually been established as $5.00. 
Maximum awards are made on a different basis for 
suggestions in both categories. It is almost the universal 
practice that the award for an accepted suggestion from 
which tangible savings can be expected is on the basis of 
10 per cent of the estimated annual savings. In making 
awards for suggestions from which no tangible saving 
can be expected, the award has been entirely dependent 
on the judgment of the general committee as to its value. 
Maximum rewards ranging up to $2,605 for a single 
acceptable suggestion were reported. 

All suggestions received are considered the property of 
the company, after awards have been made to their origi- 
nators. Such suggestions as are patentable, and if in the 
judgment of the company it is desirable to do so, are 
patented. · Іп these cases the company defrays reasonable 


expense of search and patent proceedings, ria the ٌ 


patent in the name of the suggestor in exchange for a 
license agreement covering its use by the company. This 
arrangement seems to have worked out satisfactorily to 
all concerned and no controversies were reported to have 
arisen between the parties. 

_ On the other hand, it is apparent that other features 
їп connection with suggestion systems have been trouble- 
some. Опе road reported having dropped the idea be- 
cause of spotty employee response and waning interest 
and enthusiasm. Other reported difficulties were : 

A tendency on the part of some supervisors to feel that 
а suggestion from anyone relating to his department is a 
reflection on his ability and methods. 

„А tendency on the part of some labor organizations to 
discourage their members from submitting suggestions 
Which might result in reducing man-hour requirements. 

A failure to allow the general committee sufficient time 
and opportunity to determine the merits of a suggestion 
before having to establish a reward for it. 

The inability of the general committee to make an ac- 
Curate forecast of the annual savings and being faced with 
the necessity of making an on the spot decision as to the 
amount of the reward. 


Advantages of the Systems 


Despite the difficulties which have arisen, the majority 
9% reporting roads and companies consider that the bene- 

ts derived from the suggestion system far more than off- 
Set them. Some of the advantages stressed were: 
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Improves employee relations by establishing a feeling 
that the employee is a part of management. 

Increases the employees’ interest in their work. 

Encourages initiative, observation, analysis and con- 
structive thinking by providing a channel through which 
ideas pertaining to the employees’ work can be submitted 
without fear of criticism. 

Provides financial benefit to both employer and em- 
ployee. 

On the strength of the foregoing, the Committee feels 
that the adoption of an employee suggestion system might 
be anticipated to produce results, both positive and nega- 
tive, in the locomotive department somewhat along the 
following lines : 

You might expect to receive suggestions from about 
three per cent of your employees each month. This ratio 
would be higher to start with and taper off to about that 
figure. 

Of the suggestions received you might expect about 
one-quarter of them to be acceptable. This ratio would 
probably start lower and increase to about that figure as 
the employees gradually learn the type of suggestion 
which is worthwhile. 

You might expect that at the outset a large number of 
suggestions would not be suggestions at all but rather 
grievances expressed through the media of the suggestion 
system. Further, however, you might also expect a re- 
cession of this type of so-called suggestion, but not a ces- 
sation of them, as time went on. We believe that if you 
adopted a sensible, fair method of disposing of this type 
of problem during the screening process, very few griev- 
ances would eventually be advanced through these chan- 
nels. 

You might expect opposition from some supervisors 
and some labor representatives. Opposition from the 
first group might be due to jealousy and a feeling that 
any such suggestions are a reflection on the supervisors 
in the departments from which the suggestions come. 
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Diplomatic handling of this matter would be necessary 
but effective in eliminating it. You might expect that 
opposition from the second group would arise due to a 
fear that, through the adoption of certain suggestions, 
management might take advantage of them to reduce em- 
ployment. This poses a real problem, for there is no con- 
tradicting the fact that such a thing might occur. This, 
however, may be offset by the fact that greater efficiency 
in railroad maintenance and operation will strengthen the 
railroad in its spirited competition with other types of 
common carriers—some of which are at least partially 
subsidized—and thus insure greater stability of employ- 
ment for railroad employees. 


Objections May Be Expected 


You might expect objection on the part of both super- 
visors and men to the method of establishing awards for 
suggestions capable of producing tangible savings. Estab- 
lishing such rewards on the basis of estimated annual 
saving is, we believe, not fair to either the company or 
the employee. We gather from the data reported that 
this basis was adopted in order to avoid the necessity of 
setting up the necessary machinery for determining the 
actual saving produced. This conclusion is based on the 
repeated statement that no estimate of the total annual 
savings produced by the employee suggestions system 
could be given because no procedure had been set up to 
produce that information. We hold that no committee, 
regardless of the experience and background of its mem- 
bers, can forecast the annual saving which any suggestion 
may produce, this being particularly true where a deci- 
sion must be reached within a few days or weeks after 


A. Malimgren, 
Chairman 


Before assembling the KM vent valve, all parts should 
be carefully inspected. Referring to Fig. 1, check the 
М g-in. stabilizing port in the piston rim (note the drill 
in the piston rim) and the port in the unseating pin (note 
the No. 30 drill in the side of the unseating pin). With 
the older style piston and bushing assembly, the charging 
choke is screwed into the piston face. This choke should 
be cleaned and checked with a No. 77 drill. In the latest 
modification, this choke is blanked and the charging port 
is drilled through the bushing wall (see Fig. 2 showing 
a No. 77 drill projecting through the outer side of the 
bushing wall). 

Check the alignment of the unseating pins with Tool A 
(Fig. 1) which is bored in three steps to conform to the 
three diameters and length of steps on the unseating pins. 
With the unseating pins housed in Tool A, leaking or 
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the suggestion comes to their attention and before it has 
been given actual trial. We further hold that in this con- 
sideration, as in all others, if a job is worth doing at all, 
it is worth doing right, and that therefore the actual an- 
nual saving should be developed by trial before the final 
award is made even though this means off-setting the 
total saving by the elerical and supervisory expense nec- 
essary to establish the actual saving over the period of a 
year. By so doing, a guarantee to management that it is 
not paying for a saving which might actually be far less, 
or even a loss, and a guarantee to the employee that his 
award was commensurable with its actual merit would be 
established. We would, therefore, suggest that the ob- 
jection under discussion could best be met by payment of 
a lesser initial award, augmented at the end of a year by 
a fixed percentage of the actual saving. 

Finally, the committee feels that if the objections it has 
pointed out are overcome, either as recommended by us 
or in some other satisfactory manner, and a system in all 
other respects the same is kept honest, open and above 
criticism, the motive power shop and terminal operation: 
will be benefited by the adoption thereof, which in tum 
means that the road as a whole will reap the benefi: 
which have been mentioned. 

The members of the committee are F. K. Mitchel 
(chairman), assistant general superintendent motive 
power and rolling stock, N. Y. C.; C. F. Brooks, me 
chanical engineer, Erie; K. Berg, superintendent motive 
power, P. & L. E.; W. V. Hinerman, assistant to super- 
intendent motive power, C. & O.; H. J. Schulthess, chief 
personnel, D. & К. С. W.; A. H. Williams (retired) and 
Roy V. Wright, editor, Railway Mechanical Engineer. 


Maintenance of Air Brake Equipment 


A detailed description of the operations 
involved and the special tools needed for 
making repairs to brake pipe vent valves 


loose pins may be swedged or tinned without any chance 
of misalignment. 
Tool B is also bored in three steps to conform to tht 
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liameters on the unseating pins. It is used as a gauge 
о check wear, such as fins, that may develop from lifting 
he pilot and main vent valve and to determine that the 
ins are not bent. 

Tool C is used to grind 1he face of the piston gasket 
o insure the removal of any irregularities or high spots 
ind obtain a uniformly thick gasket so that the piston 
will readily seal on its bushing seat with a minimum 
of pressure on the piston. Slightly worn gaskets may 
ye reclaimed with Tool C. The shoulder or collar of 
Tool C which provides the cutting base is covered with 
in abrasive cloth or paper which is glued to this base 
ind against this cloth the piston gasket is rubbed or 
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Fig. 2 


;round. 
‘oncentric with the face of the piston gasket which is 
mided by the piston stem. 

Clean and. check the charging port on the inner wall 


The pilot hole in the center of Tool C is 


pf the bushing with a No. 77 drill. This is shown in 
Fig. 2. Usually it is found that a No. 77 drill is loose 
ind the next larger size, No. 76, is a tight fit in this port. 


Check the bushing seat for slight nicks which are pol- . 


ished or rubbed out with Tool D. This is the seat 
against which the piston gasket seals and, like the gasket, 
it must be in correct alignment to permit easy sealing 
of the gasket (not requiring heavy piston pressure to 
indent the gasket to make a seal or separation of the 
brake pipe and quick-action chamber). 

Tool E is a grinder to smooth away scratches or cuts 
or any unevenness due to wear on the inner face of the 
piston bushing. Uniform bearing of the piston packing 
ring on the walls of this cylinder is just as important 
asit is in any other form of triple or control valve. 

Tool F is a holder screwed on to the guide portion of 
the bushing to hold the bushing in a vise for the above 
operations. 

Tool G (Fig. 3) is a holder for the main vent valve. 
With the main vent valve securely anchored to Tool G, 
Wrench H is used to remove the main vent valve seat 
whenever it becomes necessary to replace the gasket 
seal. At the same time, the application of the main 
vent valve to Tool G automatically checks the condition 
of the holes that fit on the unseating pins. А similar 
tool is used to check and straighten the legs on the pilot 
valve, but is seldom used as no distortion is found in 
service wear. 

The tools described, with the exception of Tool E, 
were shop made. 

The latest test code requires a check of the ability of 
the piston seal to seat easily against the bushing seat. 
This test is made by restricting the charging rate of the 
brake pipe, after a 15-1Ь. reduction has been made. A 
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Yé-in. by-pass pipe with a No. 10 drill choke provides 
the means for retarding the rate of build up in the brake 
pipe volume pressure and on the face of the piston. If 
the gasket seal on the piston does not seal against the 
bushing seat with this test, the quick-action chamber of 
the vent valve will charge rapidly with the brake pipe 
rise. If the piston gasket does seal properly it will 
require eight or more seconds to charge from 55 Ib. to 
67 1b. This test is a real check on the condition of the 
packing ring fit, the piston gasket and the bushing seat. 
In our shops it is common to find 11 seconds are required 
to charge from 55 Ib. to 67 Ib. 

The pilot valve and main vent valve will fit freely on 
the unseating pins if the alignment is as it should be and 
parts pass the checking tools. z 


No. 4 Brake Pipe Vent Valves 


Before assembling the No. 4 vent valve all parts should 
be carefully inspected. If the vent valve reservoir is 
not removed from the locomotive, the 3$-in. and 14-in. 
drain plugs should be removed and the interior chamber 
thoroughly blown out with compressed air. If the inner 
walls of the chamber are rusted, the reservoir should 
be removed and cleaned in a lye vat, thoroughly washed 
and scaled and then given a bath in hot paraffin. If this 
treatment is given when locomotives are stripped in the 
shop, it is reasonable to expect rusting will not occur 
between shoppings. 

Check and clean the 14 6-іп. charging port in the cylin- 
der bushing, and the No. 72 drill choke in the bushing 
underneath the 14-in. ball check valve. Check the con- 
dition of the piston bushing, packing ring and piston 
groove, noting that the bushing is true and the packing 
ring is correct size for the bushing. Friction must be 
kept to a minimum and the packing ring fit in the ring 
groove and the end cylinder walls should be as correct 
as it can be made. Excessive friction is the usual cause 
for undesired emergency. Examine the slide valve and 
its seat for cuts, etc., that may produce friction and leak- 


Fig. 3 


age, and piston stem and slide valve bushing for shoul- 
ders or worn places that may cause undue resistance to 
piston movement. 

The graduating stem in the piston and its stop in the 
reservoir must be checked for wear. It is important that 
the stem in the piston contacts the stop in the reservoir 
when. the service port in the slide valve is wide open to 
the exhaust port. Over travel may restrict the service 
port and cause undesired emergency. When the reser- 
voir is removed for cleaning the gasket face the reservoir 
should be examined for rust pits and if necessary ma- 
chined to a true seat, taking care to maintain the original 
dimension between the gasket face and the piston stop. 
Tf the piston stop is eaten awav. and requires refacing, 
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it may be necessary to reface the gasket face to maintain Fig. 2. With a true bore in the cylinder, a stuck pack- 
the original dimension between the piston stop and the ing ring may continue in service until the cleaning date 
gasket face. without causing any trouble or erratic action. On the 
The strainer in the No. 4-B vent valve plays an im- other hand packing ring leakage may prove very detri- 
portant part in keeping water and dirt from the piston mental, particularly on roads that permit the use oí 
cylinder chamber. Water and dirt cause high friction release position when releasing train brakes. 
and lead to undesired emergency; hence, the strainer The report was signed by A. Malmgren (chairman), 
should be maintained in the highest degree of efficiency assistant superintendent, St. L.-S. F.; A. J. Pichetto, 
at all times. The cylinder bushing should be kept true general air brake engineer, I. C., and W. E. Vergan, | 
and polished by using a bushing grinder as shown in supervisor air brakes, M-K-T. 


Promoting Shop and Enginehouse Safety 


Safety in car and locomotive work is brought 
about by hiring good men, training them properly 
and educating the foremen to watch the results 


Crane operators must be in good physical condition, 
E. L. Henry, alert, have a thorough knowledge of shop sequence, un- 
Chairman derstand and recognize only hand signals, disregarding | 
all signals given orally because of the extreme danger | 
to life and property, caused by misinterpretation of sig- 
nals. Carrying material over workmen is strictly pro- 
This year’s report of the Committee on Safety consisted hibited, and a warning gong is provided for the use of 
of a group of individual papers on various phases of the the crane operator. | 


subject of safety in car and locomotive shops and engine- 


houses. Two of these are abstracted below. Other papers A : as 
were submitted by G. A. Robinson, assistant general Handling Material for Steam Locomotives | 
safety agent, Chesapeake & Ohio; J. L. Chapman, ma- . Driving tires are cumbersome, weigh up to 1,700 lb. 


chine and erecting foreman, Illinois Central; О. B. Cava- each on large passenger power, and constitute one о! 
naugh, master mechanic, Northwestern Pacific, and the greatest safety hazards in material handling. When 
Norman Peterson, assistant shop superintendent, Boston carried horizontally in sets of six or eight they are lifted 
& Maine. The chairman of the committee is E. L. Henry, by means of three-leg bridle slings with hooks attached. | 


superintendent of safety, Chicago & North Western. For applying a tire to a wheel center a forged lifting 
adapter which locks over the tire flange is used. Айе 


А removing hot tires from wheel centers, special care must 

Safe و‎ rg уг ш. be used, if they are to be stacked vertically, resting 01 
eavy Materia the flanges, to see that there is no possibility of their 

By Н. Н. Thomas, skidding down. Hot tires have a greater tendency t0 


skid than cold ones. 

Running gear, rods, motion work, and other greasy 

In the last quarter of a century we have witnessed materials removed from the locomotive in the process 
many changes in the methods of handling material and of stripping, are placed on lift truck skids having special 
appliances for motive power. perforated basket-like bodies, and carried to the lye vat 

Material and equipment are subjected to handling by for degreasing after which the load is delivered to the 
various kinds of equipment—overhead traveling cranes. proper departments before the skid is unloaded. 
improved drop tables, transfer tables, power unit cranes, Flues and superheater units are loaded оп a rack 2% 
power lift trucks, power fork trucks, tractors, electric they are removed from the boiler. The rack is built 
or air-powered hoists, air powered jacks, and numerous especially for the purpose, having arms integral with 
other lesser devices. Slings and attachments used in con- its uprights to which the lifting cables are attached, an 
junction with the above equipment should be designed it remains with its load until the flues are re-applied to 
to expedite work safely. the boiler. 

All material from small items up to the largest cast- After unwheeling a locomotive, the wheels are ге | 
ings, boilers or bundles of jacket steel weighing from moved from the track by placing a cross-bar with à | 
100 Ib. to 50 tons, must be handled with the proper safety ring in it, through the spoken section; they are litte 
factor in mind. with an overhead crane and then placed on a dolly for 

More pliable slings made of braided cable which are transporting to the wheel shop. This practice superse¢ 
easier to handle are in extensive use now. Cables must the dangerous practice of rolling them by hand. 
be inspected for wear and damage regularly and replaced Driving springs weighing 500 or 600 Ib. are 
when they show signs of unsafe condition. Chains which and easily placed in their proper position on the loco- 
are still used for certain kinds of lifts require periodic motive by using a length of seamless tubing having 3 
inspection and annealing. movable attachment for connecting to a crane hook. 


Superintendent Shops, Chicago & North Western 
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Air reservoirs are applied underneath runboards by 
sing a specially constructed two-fingered hook that will 
tach to a crane hook. The construction of this hook 
rovides for securing the reservoir against slipping out 
idwise or rolling off before releasing, which is not 
one until after the reservoir bracket straps are securely 
кеа around it. Also, a spring arrangement at the 
апе hook connection allows for a moderate miscalcula- 
on in judgment of signals to prevent damage to run- 
yard that would otherwise result from lifting the reser- 
oir too high when it is under the runboard. 

Lift truck skids have been designed for different 
asses of material handling. Some are made especially 
› handle certain objects that do not lend themselves 
adily to conventional form skids. 

Heavy material, such as locomotive beds, cylinders, 
oilers, etc., are transported on flat cars into the shops 
here they are picked up by overhead cranes. 


Material for Diesel Locomotives 


The engine and generator unit is applied by means of 
n overhead crane, using a cross-bar with short cable 
lings attached at the ends. The cross bar has a fixture 
ith a movable king pin in the center to adjust for center 
f gravity, which keeps the unit level and facilitates 
ligning. 

Generators can be handled singly by overhead crane 
sing four leg slings and rings with clevises attached 
rhich are coupled to our eye-bolts screwed into the 
enerator housing. 

Truck removal for wheel and traction motor work is 
one by means of power jacks located at sides of car 
nd under the jacking lugs. Safety blocking is used at 
he ends to protect workmen against a possible jack fail- 
ire. After this is done, the drop table under the truck 
; lowered and moved clear. 

Traction motors are removed from trucks by means 
f an overhead crane. The crane is also used to manipu- 
ite the motors into position for easy removal of bearing 
aps, wheel removal, and inspection. Lift trucks are 
ised to transport motor and wheel assemblies to the 
roper department. Overhead cranes with rope slings 
andle parts through the service door. 

On switching power on which the doors open on the 
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side, cylinder heads are removed by crane and a lever 
similar to the method déscribed for steam locomotive 
driving springs. 

Safety of operation in maintenance and repairs, 
whether it be on assembly or getting material to the point 
wanted, is an important factor today. Accident preven- 
tion has priority over all operations, and safety recom- 
mendations are encouraged from the rank and file. Ma- 
terial on the job when needed is what every supervisor 
desires. To do this, all safety precautions must be ad- 
hered to and prevent what we all detest—Accidents. 


The Foreman’s Responsibility 
in Accident Prevention 


By R. McLean, 


Master mechanic, Denver & Rio Grande Western 


In any discussion or planning of methods to improve 
the safety record in shops where a large number of men 
and women are employed the responsibility of the de- 
partmental foremen and the part they are to take in 
preventing personal injuries must be given first consid- 
eration. We expect the foreman to plan his work and 
distribute it among the employees in his department so 
the maximum results can be obtained at minimum cost. 
The mechanics in his department look to him for leader- 
ship in outlining their duties, inspection and criticism 
of their work. They respect him if he is tolerant but 
insistent on proper workmanship, but if he is careless 
in this respect his attitude soon affects the morale of 
everyone under his supervision, 

If we are to get efficient supervision in matters per- 
taining to quantity and quality of work we must also 
have efficient supervision to see that the work is carried 
on safely. To get maximum results demands the co- 
ordination of both these efforts. Too many foremen have 
an eagerness only to meet their schedule—and often the 
schedule is interrupted and delayed due to their lack of 
eagerness to include safe methods in their supervision 
and this attitude also has an adverse effect on the 
morale of employees under his supervision. 

Therefore, the duties of a foreman embrace the re- 
sponsibility of planning safe methods of performing the 
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work in his department and personally seeing to it that 
the safe method is used. To bring this about the fore- 
man, unless he has a natural talent for safety work and 
willingness to practice it, must be imbued with the ideals 
of safety by his superior officer. The foreman’s proce- 
dure in the promotion of safety should include talking 
to each new employee individually about the work they 
are to perform, reveal the known hazards and outline the 
method that from experience has been found to be the 
safest method. He should make it a point to know that 
each new employee in his department is furnished with 
a book of safety rules and instruct him or her to read it 
and study it. I believe the impression thus made is 
invaluable in his future contact with the employee. After 
the employee has been started along the right line it is 
the duty of the foreman to follow up; that is, when 
checking on the quality of his work he should also check 
on how safe he is performing his work. 

It is assumed, of course, that the foreman already has 
the older employees lined up and working safely. If 
there are any objectors he has the authority to enforce 
the safety rules and should do so without respect to 
persons or length of service. Of course, obedience to 
safety rules in the performance of work should be 
brought about in a spirit of helpfulness and co-operation 
to the fullest possible extent but experience shows that 
certain types violently object to any kind of safety sug- 
gestion and it is the duty of the foreman to handle these 
cases and convert them—he must not shirk this duty or 
his entire safety program will collapse. 

One of the most effective methods of keeping safety 
alive and an active subject is to hold group discussions. 
Every foreman should get his employees together at least 
once a week and conduct a brief departmental safety 
meeting and let the employees make suggestions and 
discuss unsafe practices and other conditions that might 
prevail in the department. During these meetings is the 
ideal time to get careless and reluctant employees lined up. 


E. A. Greame, 
Chairman 


During the years 1944 and the first half of 1945 the rail- 
roads of the United States went into the market for ma- 
chine tools in greater quantities than at any time in the 
past 20 years. The experience, during the war years, of 
trying to keep up with the ever-increasing demand for 
production of locomotive repair parts taxed the older 
machine tool equipment of the average shop to its very 
limit of capacity and demonstrated the need not only for 
machine tool units of greater capacity but of machine 
tools that are designed to take advantage of the many new 
developments in modern cutting tools. 
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Good housekeeping is important and essential to a 
good safety record. Foremen should see that material 
in their departments is kept in safe condition and а loc- 
tion where it will not present a hazard to employees 
moving about in the department, that floors are kept 
clean to avoid falls from slipping or stumbling. 

If it is not company policy to insist on employees wear- | 
ing safety shoes the foreman should encourage those 
under his supervision to purchase and wear this type shoe 

If one of his employees is injured, the foreman first 
of all should see that the injured party receives the 
proper first-aid attention and is then taken to the doctor 
or the hospital if the injury is of a serious nature ani 
requires further attention. After this is done the {оге 
man should immediately investigate the location of the 
accident, the machinery or tools involved, talk to all 
witnesses and get all the facts pertaining to how the 
accident happened and what could have been done to 
prevent it. As soon as possible after the accident, or 
when the injured party returns to work, these facts 
should be presented to him and discussed in the presence 
of one or more members of the shop safety committe 
from his department. Any carelessness on the part o 
the injured employee should be called to his attention- 
or if the accident was due to lack of knowledge on th: 
part of the injured employee he should be informed as 
to proper handling as a means of preventing recurrence, 
The facts developed from this procedure should be pre 
sented to all employees in the department at the weekly 
safety meeting to give them the benefit of this one mar: 
experience. 

The foreman can and should pass some of this respon- 
sibility on to his safety committee but must not lose sight 
of the fact that he, as the supervisor of the department, 
is directly responsible for conditions in that department 
It is the attention he gives or does not give to safety 
matters that is going to bring about either a good ora 
poor safety record. 


The Influence of Modern Cutting Tools 


Carbides have demonstrated how to cut pro- 
duction time and 
machines not too well adapted to their use 


increase tool life—Old 


This committee, in 1941, embarked on a program of 
recording the progress of the use of modern cutting tools 
in its report on this subject in that year and there ¥ 
every indication that the railroads were taking advantag* 
to the limit of their ability, of these new developments 4 
opportunity afforded. In successive years the committee 
has followed up the investigation and reports have beet 
presented recording the progress that has been made. 

Realizing that the removal of some of the wartime ff 
strictions that had made the procurement of new machine 
tools and tooling equipment difficult were actually bein: 
reflected in considerable activity in the field of shop equ? 
ment it was believed that this year's questionnaire should 
be productive of more comprehensive data than had been 
previously received for inclusion in this report. Wit 
that thought in mind questionnaires were directed to the 


hanical Engineer 
Railway Meo MEMBER, 1905 


Machine Operation Data—Locomotive Parts 


Floating rod 24-in. Bullard ver- 25 7% Fair Rough Stellite 
bushing tical turret lathe 


Machine tool data. ‘With cutting tools formerly used—————. With cutting tools now used 
Machine Time per No. pes. Time per No. pes. 
| Name of part Capacity; make; Age, Motor, con- Description Tool Speed, Feed, iece, рег tool Tool Speed, Feed, есе, per tool 
x] and material type yrs. hp. dition of operation used f.p.m. in. m.s. grind used f.p.m. in. m.s. grind 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
Englne truck 50-in. Bullard ver- 23 15 Fair Bore High-speed 12 .018 2-39-00 14 Kennametal 38 .018 1-12-00 1 
tire—24-in. bore tical turret lathe steel 
Exhaust nozzle, 50-in. Bullard ver- 23 15 Fair Face High-speed 17 011 6-49-00 6 Kennametal 54 .011 0-18-00 6 
cast iron tical turret lathe steel 
Driving box 48-in. Bullard ver- 16 20 Good Bore High-speed 150 040 . 0-45-0 5  Carboloy 250 .040 0-25-00 96 
brass tieal turret lathe steel 
Cylinder bush- 54-іп. Bullard ver- 16 15 Good Turn,bore High-speed 8 125 12-0-0 1 Carboloy 12 .125 8-0-0 10 
ing, east iron tical turret lathe r.p.m r.p.m. 
24-in. Bullard ver- 1 15 Good Turn, bore, Stellite 68 027 2-10-0 1 Carboloy 156 .027 0-58-0 4 
pare tical turret lathe face 
^ 24-in. Bullard ver- 1 15 Good Turn, bore, Stellite 190 .062 1-30-0 6 Carboloy 450 .032 040-0 15 
tical turret lathe cut-off 
Bronse pin, 214-in. Gisholt 3 10 Good Turn Rex AA 152 011 0-4-15 50 Kennametal 500 016 0-2-0 200 
154 in. x 5 in. turret lathe cut-off - r.p.m. r.p.m. 
Driving tire, 96-in. King 20 25 Good Bore High-speed 76 015 2-0-0 1 Vaseoloy 60 015 0-58-0 20 
72 in. boring mi steel 
Motion bushing 14-in. Мекен 7 — Good Rough Cobalt 160 015 0-1-50 2  Vascoloy 280 015 0-0-50 40 
^X * Finish Cobalt 160 015 0-1-50 2  Vascoloy 280 015 0-0-50 40 
180 -20 1 Vascoloy 250 028 0-2-15 40 
1 250 


tention of individuals who are members of the associa- 
on on a total of 29 railroads, 17 of which are eastern 
ülroads and 12 western roads. The returns from this 
uestionnaire were disappointing, particularly from the 
estern roads, and the committee can only assume that 
le pressure of responsibilities, just prior to the actual 
id of the war and its immediate after effects, was a 
iost important factor in the lack of data furnished. That 
ırnished by the few roads that replied is tabulated in 
ıe accompanying table and shows some of the compara- 
ve performances on several important locomotive ma- 
ining operations. 

There are three general observations that may be made 
rom the limited amount of data shown in the table. First, 
comparison of the performance between the new ma- 
tines that are shown and some of the older machines that 
re still in service emphasizes the important fact that 
uch higher cutting speeds can be used and, as a result, 
ле production time can be lowered. Second, that the 
lder machines do not have the capacity—in most cases 
ue to inherent design—to utilize modern cutting tools to 


ieir utmost and that, at best, on many old machines a. 


ompromise must be made. This compromise is usually 
ade because the older machine either does not have the 
ower or the speed range to perform with new cutting 
ls in accordance with the recommendation of the 
manufacturer. Third, one of the major advantages of 
lost of the modern cutting tools is tool life—the number 
f pieces between tool grindings. Many of these new 
utting tools have inherent characteristics which depend 
Роп operation at certain speeds in order to obtain the 
lesired finish of the machined parts and to obtain the 
ool life that should be expected. When these tools are 
ised on many of the older machines, which, in some 
ases, do not have sufficiently high top speeds, both finish 
nd tool life must be sacrificed to some degree. 

There is one other observation that may be appropriate 
n a report on this subject. Due to a variety of condi- 
ions, some of which are directly related to the ability of 
nachine operators and the supervision over machine oper- 
tors, many of the new machines that have been installed 
n railroad shops within the past year are not being util- 
zed to their capacity. In most cases it can be assumed 

at in requesting the authority to purchase a new ma- 
tine the shop tool committee estimated the savings to be 
Хресіеі on the basis of the production performance 
vhich the manufacturer guaranteed for the machine. If 
Very effort is not made to follow the recommendations 
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of the manufacturer both as to tooling equipment and 
methods as well as to the actual operation of the machine 
the expected economies will not be forthcoming. 

A case in point which was recently observed was in 
connection with the production of tapered bolts on a tur- 
ret lathe installed in a shop at a cost of over $20,000. 
This machine was turning out a 156-in. by 8-in. taper bolt 
in slightly over four minutes per bolt (not including the 
threading operation). The factory demonstrator, on 
this same machine, was able by proper tooling and proper 
operation of the machine to produce bolt after bolt in 
less than 90 sec. and because of the proper tools and 
speeds these botls were far superior in finish and accu- 
racy of size. In addition, the life of the tools was over 
twice as many pieces per tool grind. 

The members of the committee were E. A. Greame 
( Chairman), tool foreman, D. L. & W.; Wallace Brown, 
shop supervisor, B. & M.; Wm. Leys, general machine 
foreman, G. T. W.; J. I. Stewart, supervisor shop ma- 
chinery and tools, N. Y. C., and H. C. Wilcox, associate 
editor. Railway Mechanical Engineer. 
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The Master Boiler Makers’ 


Association 


Five committees active in 1945 
and submit reports — Interest 
in all-welded boilers continues 


‘ive committees of the Master Boiler Makers’ Asso- 
ation have continued their studies of matters of interest 
ithe Association’s membership during the past year, 
ie fourth in which no member meeting could be held. 
here is space in this issue for the presentation of only 
ıe of the reports, the others will be published later in 
ther complete or abstracted form. All will be pub- 
shed in their entirety in the 1945 year book of the 
sociation. The committees dealt with the construc- 
эп of locomotive boilers of the all-welded type; the 
eatment of boiler feedwater; cinder cutting; applica- 
m of staybolts, and the application and maintenance 
flues and tubes. The report on all-welded boilers 
(зей here presents a comprehensive review of the 
velopments in this field which have so far taken place. 
then sets forth complete specifications for the con- 
tuction of welded boilers as they are now to be built. 
The officers who served during 1945 will continue 


RM 
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Е. Н. Heidel, 
Chairman 


he committee appointed to report on Topic No. 1 “Рго- 
ised Planning and Fabrication of Postwar Locomotive 
oilers With X-Ray Development,” has endeavored to 
tain information on the subject from many and wide- 
read sources for use in compiling its report containing 
‘commendations for postwar locomotive boilers, in 
irticular those of the all-welded type. 

The planning and fabrication of postwar locomotive 
21егѕ should and must be given attention in these days, 
‘hen there is so much discussion about lightweight, high- 
reed and higher-pressure locomotive boilers. Planning 
‘ill depend upon the requirements. If we are to think 
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- in office for the coming year. 


They are: President, 
Myron C. France, general boiler foreman, C. St. P. M. 
& O.; vice-president, Frank A. Longo, general boiler 
inspector, Sou. Pac.; secretary-treasurer, A. F. Stigl- 
meier, general supervisor boilers and welding, N. Y. C. 
Members of the Executive Board who will continue to 
serve are Frank A. Longo (chairman), general boiler in- 
spector, S. P.; Frank Yochem (secretary), general 
boiler inspector, Mo. Pac.; W. H. Keiler, I. C. C. lo- 
comotive inspector, Bureau of Locomotive Inspection, 
Interstate Commerce Commission; E. E. Owens, gen- 
eral boiler inspector, U. P.; B. C. King, general boiler 
inspector, No. Pac.; Edward H. Heidel, general boiler 
foreman, C. M. St. В. & P.; К. W. Barrett, chief gen- 
eral boiler inspector, Can. Nat’l.; Sigurd Christopher- 
son, supervisor boiler inspector and maintenance, N. Y. 
N. H. & H. and E. H. Gilley, general boiler foreman, 
Grand Trunk. The members of the Advisory Board, 
who will also continue to serve are: E. R. Battley, 
chief of motive power and car equipment, Can. Nat'l. ; 
B. M. Brown, general superintendent of motive power, 
Sou. Pac.; E. L. Grimm, general mechanical superin- 
tendent, Nor. Pac.; F. K. Mitchell, assistant general 
superintendent of motive power and rolling stock, N. 
Y. C., and H. H. Urbach, mechanical assistant to vice- 
president, C. B. & Q. 


More All-Welded Boilers to Be Built 


5 Approval obtained by roads in United States 
Е and Canada to construct four welded boilers— 
Standard procedural specifications are set up 


of a boiler that must compete with other sources of 
power, we must consider the steam locomotive as a 
whole and its comparison with other types of power. 
It is improbable that any one design of boiler will meet 
all needs but the postwar boiler should embody all of 
the proven advances in design, materials, construction and 
practices which are best adapted to use in meeting the 
service requirements. 


The D. & H. Welded Boiler 


There is no question but that much study has been 
given the all-welded locomotive boiler by the railroads 
and the locomotive builders since the year of 1937 when 
the all-welded boiler was discussed at our annual meet- 
ing, and published on pages 91 to 94 and 98 to 99 in- 
clusive of our 1937 annual proceedings covering the 
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all-welded locomotive boiler built by the American Loco- 
motive Company for the Delaware & Hudson.* . 

Your committee feels that no report on this all-welded 
boiler would be complete without progress and data 
information, and G. S. Edmonds, superintendent of 
motive power, D. & H., has again cooperated with the 
committee in furnishing this information to August 
31, 1945. 

(Mr. Edmonds' report detailed the early history oí 
the boiler while it was used as a stationary boiler in 
accordance with the requirement made by the Bureau 
of Locomotive Inspection when authority for construc- 
tion was issued. After the boiler was put into locomotive 


ers. This report is published on pages 40 to 62, inclusive, 


' of our 1944 proceedings. 


A Builder Speaks 


In a paper presented by James Partington, manager, 
engineering department, American Locomotive Com- 
pany, at the March 19, 1945, meeting of the Northwest 
Locomotive Association, St. Paul, Minn., he said, "Rail 
roads themselves must become proponents of welded 
boilers before this type of: construction can become, | 
will not say standard, but even generally accepted." 

“The Interstate Commerce Commission has cooperated 
with the railroads in the development of welded boilers 


The original all-welded boiler as it was received from the builder's shop in 1937—It has been in locomotive service since September of that 
year and has given complete satisfaction 


service it received quarterly inspections with the jacket 
and lagging removed. Test pressure of 225 lb. was ap- 
plied for the first three of these inspections. No leaks 
were found. The next two inspections were made with 
340 lb. pressure, and the succeeding two with 350 Ib. 
pressure. No leaks were found. In July, 1941, during 
the boiler's fourth year in service and in July, 1942, dur- 
ing its fifth year, the boiler was carefully examined and 
tested and the welding of the shell, wrapper and firebox 
sheets found to be in good condition. There were no 
leaks. 

In July, 1943, the D. & H. was notified by the Bureau 
of Locomotive Inspection, “With reference to hydrostatic 
test to be applied to boiler of locomotive No. 1219, will 
advise that in the future, compliance with Rule 17 will 
be satisfactory; that is, hydrostatic test 25 per cent 
above working pressure.” In August, 1943, the loco- 
motive received classified repairs at the Colonie shops 
at which time firebox throat and flue sheets were applied 
at a mileage of 304,000. A check of 17 other locomotives 
of the same class showed an average life for these sheets 
of 193,000 in conventional riveted boilers. As of August 
31, 1945, the locomotive had made 381,000 miles without 
any boiler ігопЫе.—Ерлток.) 

Because of the successful performance obtained from 
the D. & H.’s all-welded locomotive boiler, the Master 
Boiler Makers’ Association selected, in the year 1944- 
1945, a committee to give study to the fabrication of 
postwar locomotive boilers, particularly of the all-welded 
type. They had already given similar attention to riveted 
construction in the past. In the vear 1944 this committee 
reported an all-welded and semi-welded locomotive boil- 


* See Railway Mechanical Engineer, October 1937 p. 501 for the text 
of this report which describes the construction details of the boiler. 
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and followed closely the service of the experimenta 
welded boiler on the D. & H. 

“The Bureau of Locomotive Inspection is fully con- 
versant with the construction details and has complete 
information on the test requirements that have to be met 
in the building of welded locomotive boilers. 

“We know that they will give careful and prompt con- 
sideration to all requests for permission to install and 
operate such boilers on locomotives which come under 
their jurisdiction. 

“Electric arc welding, gas welding and forge welding 
were in use to a partial extent in the construction of new 
locomotives and repair of locomotives that were in service 
in the early part of the 1910 decade. 

“On new work butt welds in locomotive fireboxes wert 
made first with oxy-acetylene and later by electric-arc 
welding, using bare wire electrodes. The methods were 
used when maintenance in service required the application 
of patches in locomotive fireboxes. All of these welds 
were in the staybolted areas of the firebox and usually 
gave satisfactory results, the welds being supported by 
other means. In some railroad shops repairs were made 
to the shell portion of locomotive boilers by electric arc 
welding, the welds being made from the outside only. 

“These welds were not stress-relieved, and would not 
meet the test requirements of present-day codes, nor the 
procedure rules of the American Welding Society. They 
were generally unsatisfactory, new cracks soon devel- 
oped when the locomotives were put back into service. 

“This was not the only kind of repairing which was 
done by electric arc welding. It was used extensively 
as a repair tool, sometimes with undesirable results. The 


t See Railway Mechanical Engineer, November 1944, page 499. 
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A. F. Stiglmeier 


Myron С. France 


Officers 
Master Boiler Makers’ Association 
1944-45 


President: Myron C. Еғапсе, general boiler foreman, Chicago, 
St. Paul, Minneapolis & Omaha, St. Paul, Minn. 


Vice-President: F. A. Longo, general boiler inspector, South- 
ern Pacific, San Francisco, Calif. 


Secretary-Treasurer: A. F. Stiglmeier, general supervisor 
boilers and welding, New York Central System, New York. 


Advisory Board 


E. R. Battley, chief of motive power and car equipment, 
Canadian National, Montreal, Que. 


E. R. Battley 


B. M. Brown, general superintendent motive power, Southern B. M. Brown 
Pacific, San Francisco, Calif. 


E. L. Grimm, general mechanical superintendent, Northern 
Pacific, St. Paul, Minn. 


F. K. Mitchell, assistant general superintendent motive power 
and rolling stock, New York Central System, New York. 


H. Urbach, mechanical assistant to executive vice-presi- 
deni Chicago, Burlington & Quincy, Chicago. 


E. L. Grimm F. K. Mitchell H. H. Urbach 
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use of this welding on boiler shells gave results which to the code for power boilers in 1931 and in the code}! 
were not what might have been hoped for. for boilers of locomotives in 1942. This welding code F 

“These conditions caused the Bureau of Locomotive and the American Welding Society rules for the qualif- |’ 
Inspection of the Interstate Commerce Commission to 
issue orders prohibiting all welding on the pressure parts 
of locomotive boilers and only permitting welding in the 
fireboxes as above outlined, with the provision that no 
firebox welds would be allowed higher than 14 in. below 
the top of the crown sheet. 


Development of Welded Boiler Code 


“The increasing use of welded construction in boilers 
and pressure vessels was noted with interest by the 
Boiler Code Committee of the A. S. M. E., and it was 
further emphasized when a request was received early in 
1918 from the National Welding Council, which later 
merged with the American Welding Society, for affilia- 
tion with the A. S. M. E. in making a study of the 
subject. At its meeting on March 28, 1918, the Boiler 
Code Committee appointed a sub-committee on welding 
to draft rules for safe welding practice. In doing that, 
the usual practice of the committee was followed. 

"The members of this committee represented a rea- 
sonably complete cross-section of the welding industry, 
i. e., electric arc welding, gas welding, and forge welding 
as used in railroad, power plant, gas storage, and re- 
frigeration equipment. 

"In January, 1920, the Boiler Code Committee re- cation of welding procedure and the qualification of 
quested the American Welding Society, which had been welders have been most helpful in pointing the way fot 
organized early in 1919, to appoint a conference commit- the very marked improvement that has taken placemdl 
tee to work with the Boiler Code Subcommittee in draft- kinds of welding and in all types of welded constructor 
: е 


Weld test plates are attached to shells 


Stress relieving in furnaces large enough to accommodate the entire boiler is an absolute essential—The photograph shows an all-welded 
pressure vessel in such a furnace 


ing a set of welding rules. This proved to be a difficult "From the request by the Mechanical Committee 9 
task which required four to five years of intensive effort the A. A. R. it was evident that some railroads were gét- 
by the two committees. ting to a point where they wanted to have welded boilers 

“The welding code was finally adopted and first issued · and wanted the rules in the code for locomotive boilers 


for use in the first edition, 1925, of the Code for Unfired “These codes are written on the basic requirements @ | 
Pressure Vessels. The welding code rules were added definite test results and this method has proved satistac- 
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ry and adequate for all types of welding. The early 
scussions of the committee which was given the job 

drafting the rules showed that those rules would 
уе to be as devoid of procedure qualifications as pos- 


jubmerged-melt welding assures a uniformly good weld if procedures 
are correct and fit-up good 


sible because the different types of welding in use at that 
time had proponents who were particularly enthusiastic 
about their type of welding and not enthusiastic about 
other types. For instance, forge welding was in use, 
had been recognized by the Boiler Code Committee and 
given a moderate value. They claimed their method as 


100 per cent. Electric arc welding also claimed 100 
per cent. Gas welding people knew their welding was 
100 per cent. So the committee came to the conclusion 


that the only way rules could be drawn was to base those 
rules on required test results. That is the way the code 
was written, that is the way it stands now. It is a 
method that covers the situation and has general approval. 


Railroads’ First Welded Boiler 


_ "In the railroad field one of the results of this progress 
їп welding was the building of a welded boiler for a 
locomotive. The Bureau of Locomotive inspection of the 
| Interstate Commerce Commission permitted the applica- 
tion and use of one completely welded boiler on a Con- 
solidation-type freight locomotive of the D. & H. 

“This boiler was built in accordance with the rules of 
the A. $. М. E. boiler code for power boilers, and the 
design and construction procedure were approved by 
the Mechanical Division of the A. A. R., the code of 
power boilers being taken because there were then no 
code rules for the welding of locomotive boilers in Sec 
ton 3 of the code. This boiler has been in successful 
operation on the D. & H. for nearly seven vears. By 
Successful operation I mean that no flaws, cracks, leaks. 
or any imperfections of any kind have developed in the 
welded seams, and the parent metal of the boiler has not 
developed any cracks, so the boiler has required no 
Tepairs, no riveted patches, and still stands today a 100 
per cent example of a welded boiler in service doing the 
Job without any repairs being necessary. 

‘Before this boiler was installed on a locomotive for 
road service, the I. C. C. stipulated that it should be 
set up as a stationary boiler and operated for six weeks. 

at was done. Then it was mounted on a locomotive 
and examined every three months for the first year. All 
the welded seams were caref ully gone over. The second 
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year the same procedure was followed every six months. 
And subsequent to that, the boiler has been examined 
yearly. It has been 100 per cent clear of any leaks. 


Welded Boiler Advantages 


"No additional completely welded boilers for locomo- 
tives have yet been built but a number of railroads at 
the present time wish to put welded boilers in service. 
Some of the advantages to be gained by the use of welded 
boilers for locomotives are: 

"]. The elimination of riveted joints which are likely 
to have some seepage between the boiler plates even when 
the best possible fabricating technique is employed. 

“2. Elimination of boiler leaks, removing the possibility 
of cracked sheets which are frequently a major item of 
maintenance cost especially when high boiler pressures 
and high operating speeds are involved. 

“3. The smooth contour of a welded boiler permits a 
much easier and ап all-'round more satisfactory applica- 
tion of the boiler lagging and jacket, and provides the 
same smooth surface on the inside which contributes. to 
easier and more satisfactory washouts. 

"4. On many modern locomotives the saving in weight 
of the welded design versus the riveted job is an impor- 
„tant item. This saving will vary with the size and type 
of locomotive and may be from 3,000 Ib. to 6,000 Ib. 
for a boiler alone with some small incidental additional 
saving in weight of lagging and jacket. 

"5. The saving in maintenance costs with a welded 
boiler is likely to be an important item. Take for 


All strength welds must be X-rayed 


example the D. & H. boiler which has been in service six 
and a half years with no shell repairs. 
“You are no doubt questioning how practically 100 
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per cent welding is attained. The necessary steps to 
obtain this result are generally : 

“1. The qualification of the shop welding technique, 
apparatus, electrodes, plate material, etc., by the produc- 
tion of the test specimens that meet the code requirements 
for Welding Procedure. These specimens must meet the 
tests for tensile strength, elongation, soundness of the 
weld metal, etc. 

“2. The qualification of the welding operators using 
the welding procedure that has been approved. These 
tests are specially devised to determine the operator’s 
ability to produce sound welds in the positions involved 
in the actual welding of the boiler. This is the ground- 
work or preparation carried out before the job is started. 
Test specimens must be furnished for each boiler and 
these specimens must meet all of the requirements. 

“3. All of the strength welds must be X-rayed and 
must show the required degrees of soundness, freedom 
from inclusions or porosity. 

“4, After the welded boiler has passed the X-ray 
examination successfully it is stress-relieved in a furnace 
of sufficient size to take the boiler as a unit. This fur- 
nace must be under pyrometer control and must show a 
closely uniform temperature at all points. The test speci- 
mens are subjected to the same heat treatment, prefer- 
ably with the boiler. . 

“5. After the firebox has been applied and the boiler 
completed, a hydrostatic test pressure of one and a half 
times the working pressure is applied and under this 
pressure all of the welds are subjected to a hammer test. 

"In the fabrication of a welded boiler nothing is left 
to chance, all of the code rules are carefully followed 
and the result obtained can reasonably be expected to 
be approximately 100 per cent. In the manufacture of a 
welded boiler the welding process must be the proper 
one for the material being welded. Alloy steel requires 
a different procedure from that employed in welding ordi- 
nary carbon steel boiler plate of 55,000 Ib. tensile strength. 
High-carbon, high-tensile steel also requires a different 
procedure. . 

“In the fabrication of the D. & Н. welded locomotive 
boiler there were several interesting design features. The 
attachment of the front tube sheet is one. This is de- 
signed for easy removal if a new tube sheet should be 
needed during the life of the boiler. The attachment 
of the dome of this boiler was a very special construction. 

“Since the welding codes were issued the amount of 
welded construction has increased tremendously and 
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Connection details used in first 


greatly improved welding is the rule rather than the ex- 
ception. In the earlier stages of welding, hand welding 
prevailed generally throughout the industry. Today, 
machine welding is very extensively used. 


215 Partially-Welded Boilers 


“The American Locomotive Company on one order 
recently produced 100 boilers with the barrel courses 
welded longitudinally instead of a riveted joint with 
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were machine welded by the submerged process, 
X-rayed and stress relieved. Extremely little cutting ou 
of weld material was required. We have since supple. 
mented that program with another 115 locomotives on 
which the barrel courses have the longitudinal зет 
welded and no inside and outside weld straps. A recent 
report from our welding supervisor was that on nineteen 
sets of boiler courses just welded no cutting out va: 
necessary. | 

“Cutting out is required when the X-ray shows алу 
flaws or inclusions that are of sufficient amount to make 
replacement necessary to meet code rules. In the loco- 
motive code up to this time, the value assigned to a joint 
is 90 per cent. In the power code, they have increased 
that value to 95 per cent. This is allowable and sie 
because the quality of welding since the codes were frs 
issued has improved wonderfully and the efficiency ard 
accuracy of the X-ray examinations also have bem 
wonderfully improved. There is a technique laid dow 
for taking the X-ray picture which has gradually deve- 
oped as the X-ray machines came more and more into 
practical use, so that today the X-ray of steel plate hai 
become much more nearly an exact science, those who ài 
the job and those who are employed in reading th 
pictures being specially trained for this work. 

“The machine welding removes the human eleme: 
encountered in hand welding, and if the procedure is cor- 
rect a uniformly good weld is assured, provided t 
fitting up is all that it should be.. In machine weldirg 
the fitting up of the job is a matter of utmost importance 
Running a machine at 10 or 12 in. per min., the machin 
has no ability to judge whether there is a little more spac 
between the sheets than is desired while in hand weldin: 
the feel of the job permits the operator to adjust suc 
things. In machine welding the fitting up should x 
uniform throughout. If you have too much of an арегішт 
you will burn through and have to cut out and re-weld. 

"In fabricating several hundred shell courses of loco 
motive boilers with welded seams we have put the sho) 
оп a satisfactory production basis, but I do not thin 
the locomotive builders are going to dispose of the: 
bull riveters. I do think there are going to be a consider 
able number of welded boilers built for our railroads in 
the next few years, and that the welded boiler is goin: 
to be a very definite item in railroad service, coming into 
the picture gradually. I think it will solve a number * 
present-day railroad problems. Of the several hundred 


inside and outside welt straps. These longitudinal E 
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all-welded D. & Н. boiler 


boilers referred to as having welded shell courses, tt 
longitudinal seams only are welded, the courses being 
put together with circular seams of the usual riveted 
construction.” 


Government Agencies Approve More Welded 
Boilers 


During the past year the railroads with the cooperation 
of the locomotive builders have designed an all-welde: 


Rail Mechanical Engineer 
way NOVEMBER. 195 


locomotive boiler, following the A. S. M. E. code for 
locomotives, which was approved by the Mechanical 
Division of the Association of American Railroads prior 
to being presented to the Bureau of Locomotive Inspec- 
tion, Interstate Commerce Commission and the Transport 
Commissioners for Canada for approval. Since the 
publishing of our 1944 Annual Proteedings, approval 


. as specifically mentioned in connection with fusion welding, shall 
be in accordance with best recognized practice. 

Materials: (8) All materials to be of the best quality of the 
respective kind for the purpose intended and to fully. meet the 
requirements of this specification. 

Boiler Shell Welding: (9) The process of welding in the 
construction of the boiler shell shall conform to the require- 
ments contained herein as to radiographs, stress relieving. etc. 


DETAIL OF WELDS 


CIRCULAR WELD 


FIREBOX RING 


Outline drawing of all-welded boiler to be built for application to 


has been obtained from the Interstate Commerce and 
the Transport Commissioners of Canada for the con- 
struction of all-welded locomotive boilers as follows: 

One for the D. & H. 4-6-6-4 type locomotive. This 
boiler has three barrel courses, the largest being 10214-in. 
o. d. with a shell thickness of 154g in. The overall length 
is 59 ft. 6 in.; working pressure, 285 Ib. 

One boiler for the New York Central, 4-6-4 type to 
replace a riveted-type boiler on а locomotive now in 
service. This boiler has three barrel courses, the largest 
being 927 6 іп. о. d. with a shell thickness of 1%» in. 
The overall length of this boiler is 44 ft.; working pres- 
sure, 275 1b. 

Two boilers for the Canadian Pacific for 4-6-2 type 
locomotives. These boilers have three barrel courses, 
the largest being 751%. in. o. d. with a shell thickness 
of 275» in. The overall length is 35 ft. 7 in. and the 
working pressure is 250 Ib. These boilers аге to be built 
by the American Locomotive Company. 


Welding Closely Controlled 


. All of these boilers will be built to specifications cover- 
mg construction which are approximately as given here. 


SPECIFICATIONS COVERING CONSTRUCTION oF A LOCOMOTIVE 
Bower Havinc FusioN-WrELpep BOILER SHELL 


General: (1) This specification covers a boiler having a fusion- 
welded boiler shell; (2) where construction permits, all butt 
seams will be double welded; (3) wherever the term inspector 
18 used in this specification, it shall mean the locomotive builders 
qualified inspector. Further inspection of all work by authorized 
inspectors of the purchaser, located at the locomotive builder's 
Plant, is permitted; (4) all work will be done in the best and 
Most substantial manner according to the true intent of the 
drawings and specifications; (5) only mechanics known to pos- 
sess craftsmanship in accord with the specifications herein set 
out will be employed on this work; (6) operators who will do 
the manual welding will be qualified in conformance with re- 
quirements of A. S. M. E. code. The builder's automatic welding 
machine will produce a weld that has proved to be serviceable in 
steam boilers and has been accepted as such by responsible code 
authorities; (7) construction and application of all parts, except 
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a D. & Н. 4-6-6-4 locomotive—Connection details are also shown 


The term boiler shell covers the barrel, manhole or dome, front 
tube sheet, outside throat, roof and sides, and backhead. 

Factor of Safety: (10) The factor of safety of any joint made, 
tested and inspected in conformance with the requirements con- 
tained herein, shall be not less than 434, based on a joint efficiency 
of 90 per cent of the lowest tensile strength of the plates, The 
factor of safety of all other parts shall be in conformance with 
the established laws, rules and instructions for Inspection and 
Testing of Steam Locomotives and Tenders and their appur- 
tenances, issued by the Interstate Commerce Commission, Bu- 
reau of Locomotive Inspection, Transport Commissioners of 
Canada, and the A. S. M. E. Boiler Code for Welded Locomotive 
Boilers. 

Welding: (11) The welding shall meet the following test 


requirements: (a) Test plates for longitudinal joints. A test 
TEST PLATES 
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Fig. 1—A method of forming longitudinal test plates 


plate of the dimensions shown in Fig. 2 from steel of the same 
specifications and thickness as the barrel courses, prepared for 
welding, may be attached to the barrel course being welded, as 
in Fig. 1, on one end of the longitudinal joint of each course. A 
test plate of the dimensions shown in Fig. 2 from steel of the 
same specification and thickness as the wrapper sheet roof and 
wrapper sheet sides, prepared for welding as in Fig. 1 (2) may 
be attached to the wrapper sheet being welded, on one end of 
the longitudinal joint of each wrapper sheet. All test plates 
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so attached that the edges to be welded in the test plates аге a. 


continuation of and duplication of the corresponding edges of 
the longitudinal joint. In each case the weld metal shall be 
deposited in the test plates continuously with the weld metal 
deposited in the longitudinal joint. The plates for test samples 
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Fig. la—A method of forming longitudinal test plates 


may be taken from any part of one or more of the same lot of 
material that is used in the fabrication without reference to the 
direction of mill rolling. 

(b) Test plates for circumferential joints. When test plates 
are welded for the longitudinal joints, none need be furnished 
for circumferential joints in the same shell, provided the welding 
process, procedure and technique are the same. 

(c) The test plates shall be so supported that warping due 
to welding shall not throw the finished test plate out of line by 
an angle of over 5 deg. Where the welding has warped the test 
plates, they shall be straightened before being stress relieved. 
` The test plates shall be subjected to the same stress relieving 
operation, as required by Par. 16 A. S. M. E. code. At no time 
shall the test plates be heated to a temperature higher than 
that used for stress relieving the drum or shell. 

(d) Test specimen. Coupons for tension and bend test deter- 
minations shall be removed from the welded test plate as shown 
in Figures 2 and 3. The coupons shall conform as nearly as 
possible to the dimensions shown in the figures. 

(e) Tension tests. Two types of tension test specimens are 
required, one of the joint and the other of the weld metal. The 
tension specimen of the joint shall be transverse to the welded 
joint, and shall be the full thickness of the welded plate after 
the outer and inner surfaces of the weld have been machined to 
a plane surface flush with the plate. 

The tensile strength of the joint specimen in Fig. 2 shall not 
be less than the minimum of the tensile range of the plate used, 
(The tension test of the joint specimen as specified herein, is 
intended as a test of the welded joint and not of the plate. If 
the specimen breaks in the plate and the weld shows no sign of 
weakness, the test may be accepted as meeting the requirements.) 

The tension test specimen of the weld metal shall be taken 
entirely from the deposited weld metal and shall meet the 
following requirements : Tensile strength, at least that of the mini- 
mum of the range of the plate which is welded; Elongation, min., 
20 per cent in 2 in. For plate thicknesses less than 5$ in., the all- 
weld metal tension test may be omitted. 

(f) Bend tests. The bend test specimen shall be transverse to 
the welded joint of the full thickness of the plate and shall be of 
rectangular cross-section with the width of 174 times -the thick- 
ness of the specimen. 

The inside and outside surfaces of the weld shall be machined 
to a plane surface flush with the plate. The edges of this 
surface shall be rounded to a radius not over 10 per cent of the 
thickness of the plate. The specimen shall be bent cold under 
free bending conditions until the least elongation measured 
within or across approximately the entire weld on the outside 
fibers of the bend test specimen is 30 per cent. 

When a crack is observed in the convex surface of the specimen 
between the edges, the specimen shall be considered to have failed 
and the test shall be stopped. Cracks at the corners of the 
specimen shall not be considered as a failure. The appearance of 
small defects in the convex surface shall not be considered as a 
failure if the greatest dimension does not exceed Ив in. 

(g) Retests. Should any of the tests fail to meet the require- 
ments by more than 10 per cent, no retest shall be allowed except 
that in the case of failure of the free bend test specimen due to 
permissible defects, free bend specimen retests may be allowed at 
the discretion of the inspector. 

Should any of the tests fail to meet the requirements by 10 
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per cent or less, retests shall be allowed. A second test plate 
shall be welded by the same operator who welded the plate which 
failed to meet the test requirements. The retest shall be made on 
specimens cut from the second plate, 

The retests shall comply with the requirements. For either 
of the tension retests, two specimens shall be cut from the second 
test plate, and both of these shall meet the requirements. Wha 
there are more than one specimen of the same type and when 
one or more of the group specimens fail to meet the requirements 
by 10 per cent or less, the retest shall be made on an entire 
group of specimens, which shall meet the requirements. 

If the percentage of elongation of any tension test specime 
is less than that specified and any part of the fracture is more 
than 34 in., from the center of the middle third of the gauze 
length of the full size specimen as indicated by the serie 
scratches marked on the specimen before testing, a retest shall 
be allowed. 

(h) Non-destructive tests. All longitudinal and circumicr- 
ential welded joints of the boiler shell shall be examined through- 
out their entire length by the X-ray or the Gamma-ray method of 
radiography. All welded joints to be radiographed shall be pre- 
pared as follows: The weld reinforcement on both the inside ant 
the outside shall be ground, chipped and ground, or suitably 
machined to remove the irregularities of the weld suríace s 
that it merges smoothly into the plate surface. Тһе finished 
surface of the reinforcement may have a crown of approximately 
uniform amount not to exceed the following: 


Thickness of reinforcement, in 
lie maximum 


Ив to 36» 
962 to % 


The films obtained by the use of X-rays shall be known s 
exographs and those obtained by the use of gamma-rays know 
as gammagraphs. Both types of films shall be generally terme 
radiographs. 

The weld shall be radiographed with a technique which wil 
determine quantitatively the size of defects with thickness equi 
to and greater than two per cent of the thickness of the bas 
metal To determine whether the radiographic technique er- 


Plate thickness, in. 
Up to %, inclusive 
Over 14 to 1, inclusive 
Over 1 
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IF COUPONS HAVE BEEN CUT APART BY A FUSION PROCESS, THE 
FLAME CUT SURFACES ARE TO BE MACHINED OFF AS INDICATED 
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Fig. 2—The test specimen used for determining the strength of the 
welded joint 


ployed is detecting defects of a thickness equal to and great” 
than two per cent of the thickness of the base metal, suta 
thickness gauges or penetrameters shall be placed on the side 
of the plate nearest the source of radiation, and used in U* 
following manner: 

(1а) To determine whether the radiographic technique € 
ployed is detecting defects of a thickness equal to and gre 
than 2 per cent of the thickness of the base material, gaus 
or penetrameters of the following type shall be placed on the side 
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of the plate nearest the source of radiation and used as directed. 
The material of the penetrameter shall be substantially the same 
as that of the plate under examination. The thickness of the 
penetrameter shall be not more than 2 per cent of the thickness 
of the plates. 

In each penetrameter there shall be three holes of diameters 
equal respectively to two, three and four times the penetrameter 
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Fig. 3—Test specimens 


thickness, but in no case less than Мв in., except when gamma- 
rays are used as a source of radiation, the minimum hole need not 
be less than 349 in. The smallest hole must be distinguishable on 
the radiograph. 

Each penetrameter shall carry an identifying number represent- 
ing, to two significant figures, the minimum thickness of plate for 
which it may be used. The images of these identifying numbers 
shall appear clearly on the radiograph. For plates up to 2% in. 
in thickness, each penetrameter shall be 174 in. long and % in. 
wide as shown in Fig. 4. Two penetrameters shall be used for 
each exposure, one at each end of the exposed length, parallel 
and adjacent to the welded seam with the small holes at thc 
outer ends. The film during exposure shall be as close to the 
surface of the weld as is practicable. The distance of the film 
from the surface of the weld on the side opposite the source of 
radiation shall, if possible, not be greater than 1 in. With the 
fim not more than 1 in. from the weld surface, the minimum 
distance between source of radiation and the back of the weld 
shall be as follows: 


Minimum distance from source 
Plate thickness, in. of radiation to back of weld, in. 


. Up to 1 14 
1 to 2 21 


There should also be a plain indication on each film showing 
the job number, name of boiler part, and seam, as well as the 
manufacturer's identification, symbol or name. If it is necessary 
to expose the film at a distance greater than one inch from the 
weld, the following ratio of 


Distance from source of radiation to weld 
surface toward radiation 


Distance from weld surface toward radiation to film 


should be at least 7 to 1. When a grid of the Buckeye type is 
employed, to reduce scattered radiation, the above ratio may be 
reduced to 5. These conditions are imposed so as to obtain a 
practical maximum allowable distortion and magnification of any 
defect in the welded seam. 

All radiographs shall be free from excessive mechanical 
processing defects which would interfere with proper interpreta- 
tion of the radiograph. 

Identification markers whose image will appear on the film 
shall be placed adjacent to the weld and their location accurately 
established by the inspector. The radiographs shall be submitted 
to the inspector. If the inspector requests, the following data 
shall be submitted with the radiographs: the thickness of the 
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base metal, the distance of the film from the surface of the weld, 
and the distance of the film from the source of radiation. 

The acceptability of welds examined by radiography shall be 
judged by comparing the radiographs with a standard set, which 
reproductions may be purchased from A. S. M. E. 

In general, the standard of judgment shall be: 

(1b) Welds in which the radiographs show elongated slag 
inclusions, or cavities, exceeding the permissible limits, or zones 
of incomplete fusion, shall be unacceptable if the length of any 
such imperfection is greater than % T, where T is the thickness 
of the weld. If the lengths of such imperfections are less than 
% T and are separated from each other by at least 6L of the 
acceptable weld metal, where L is the length of the longest 
imperfection, the weld shall һе judged acceptable if the sum of 
the lengths of such imperfections is not more than T in a weld 
length of 12 T. 

(2b) Welds in which the radiographs show any type of crack 
of zones of incomplete penetration, shall be unacceptable. 

(3b) Welds in which the radiographs show porosity shall be 
judged as acceptable or unacceptable by comparison with the 
standard set of radiographs. A complete set of radiographs shall 
be retained by the locomotive builder and kept on file for a period 
of at least 10 years. If at the expiration of this time the loco- 
motive builder no longer desires them, they may then be turned 
over to the purchaser at their request. 

Preparation for Welding: (12) The plates to be welded shall 
be cut to size and shape by machining or shearing, or by flame 
cutting. If shaped by flame cutting, the edges must be uniform 
and smooth and must be free of all scale and slag accumulations 
before welding. The discoloration which may remain on the 
flame cut suríace is not considered to be detrimental oxidation. 

The edges of the plates at the joints shall not have an offset 
from each other at any point in excess of one-quarter of the plate 
thickness at the joint with a maximum permissible offset of % in., 
for both longitudinal joints and girth joints, 

In all cases where plates of unequal thicknesses are abutted, 
the edge of the thicker plate shall be reduced in some manner so 
that it is approximately the same thickness as the other plate. 
See Fig. 5. 

In longitudinal shell joints the middle lines of the plate thick- 
ness shall be in alignment within the fabricating tolerances speci- 
fied above. 

The design of welded courses or shells shall be such that bend- 
ing stresses are not brought directly upon the welded joint. 

No single welded butt joint or fillet weld shall be used where 
a concentrated bending stress will occur at the root of the weld 
due to bending of the parts joined, unless the parts are properly 
supported independent of the welds. Corner welds shall be avoided 
unless the plates forming the corner are properly supported 
independently of such welds. 

(13) (a) Longitudinal, circumferential and other joints unit- 
ing the plates of the boiler shell or other parts shall be of the 
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Fig. 4—Dimensions of penetrameters. The hole 
diameters are 2, 3 and 4 times the thickness 
of the penetrameter but not less than Ив in. 


double-welded butt type and shall be reinforced at the center of 
the weld on eath side of the plate by at least Ив in. up to and in- 
cluding 56 in. plate and up to % in. for heavier plates. The rein- 
forcement may be removed, but if not removed shall be built up 
uniformly from the surface of the plate to a maximum at the cen- 
ter of the weld. Particular attention is called, however, to the 
importance of the provision that there shall be no valley or groove 
along the edge of or in the center of the weld, but that the depos- 
ited metal must be fused smoothly and uniformly into the plate 
surface at top of the joint. The finish of the welded joint shall 
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be reasonably smooth and free from irregularities, grooves or 
depressions. 

(b) Heads concave to the pressure and plate edges at girth 
seams to be attached by butt joints shall be aligned so that the 
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HEAD 


Fig. 5—Where plates of unequal thickness are joined the heavier plate 
is tapered to the approximate thickness of the lighter plate 


deviations are not more than permitted by the limitations of Par. 
12, but if greater, correction shall be made by reforming the shell 
or head, whichever is out of true, until the errors are within the 
limits specified. The edges of all double welded longitudinal and 
circumferential joints except those of the barrel courses are to 
be kept sufficiently separated at the point of welding to insure 
thorough penetration of the weld metal, as specified on the boiler 
drawing showing the preparation of the sheets for welding. The 
edges of the double butt welded longitudinal and circumferential 
joints of the barrel courses should be fitted together without sep- 
aration, as specified for machine welding on the boiler drawing. 

(c) Holes. The holes must not be located in any welded joint. 

(14) The dome of the flanged one-piece construction is to be 
attached to the shell course in a manner similar to that shown in 
Figs. 6 and 7. 

The weld joining the dome and shell course shall be subject 
to radiograph examination as covered in Par. 11 A. S. M. E. Code. 
The fillet weld joining the reinforcement to the shell course need 
not be subjected to radiograph examination. 

Attachments to shell: (15) Pads for the insertion of studs, 
boiler check liners, washout plug bushings, and angles for dry 
pipe support may be welded to the shell. All other attachments 
to the shell shall be threaded, studded, or riveted, of ample 
strength to properly carry the load. 

Stress Relieving: (16) The fusion welded boiler shell shall be 
stress relieved by heating uniformly to the proper temperature for 
the material used. The heating should be at the rate of 100 deg. 
F., per hr, with controlled cooling in the same manner. All 
connections attached by fusion welding shall be stress relieved. 
The structure shall be stress relieved by heating the complete 
boiler shell as a unit. 

Distortion: (17) The cylinder or barrel of the shell shall be 
circular at any section within a limit 1⁄4 in. on diameter, and if 
necessary to meet this requirement shall be reheated, rerolled or 
reformed. Tolerances for both longitudinal and horizontal align- 
ment are to be maintained the same as is permitted for the boilers 
of riveted construction. 

Inspection During Construction: (18) The inspector will wit- 
ness the welding operation and inspect the welded joints, the shell 
in partly or wholly completed condition, the operation of stress re- 
lieving and the assemblage of other parts of the boiler at any or 
all stages as he may select. ) 

Hydrostatic and Hammer Tests: (19) The fusion welded 
boiler shall be subjected to a hydrostatic test of one and a half 
times the designed pressure and while subject to this pressure all 
butt welded joints which are unsupported by other means, and 
all other welded joints where such a test is feasible, shall be given 
a thorough hammer or impact test. This impact test shall consist 
of striking the plate at 6-in, intervals on both sides of the welded 
joint and for the full length of all welded joints. The weight of 
the hammer in pounds shall approximately equal the thickness of 
the shell in tenths of an inch, but not to exceed 10 1b., and the 
plate shall be struck with a sharp swinging blow. The edges oí 
the hammer shall be rounded so 'as to prevent defacing the plates. 

Following this test, the pressure shall be maintained at not less 
than one and one-half the designed pressure and held there for a 
sufficient length of time to enable an inspection to be made of all 
joints and connections, after which the boiler shall be entered and 
the interior surfaces and connections examined as conditions will 
permit. 

Pinholes, cracks or other defects shall be repaired only by chip- 
ping, machining, or burning out the defect to clear the metal and 
re-welding. This re-welding to be done before stress relieving 
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so far as possible. For gas welding, the metal around the detect: 
shall be preheated to a dull red for a distance of at least 4 in. all 
around. Any preheating means may be used, such as flange fire, 
gas or oil burner, or a welding torch. The preheating shall be 
done slowly, so the heat will get well back into the plate and ex- 
pand it thoroughly. For metallic arc welding preheating or ге 
heating is not required. After any repair welding, the area in the 
vicinity of the weld shall be stress relieved by heating to a dul 
red to equalize stresses and then cooled slowly. After repair: 
have been made, the boiler shall again be tested in the regular 
way, and if it passes the test, the inspector shall accept it. If it 
does not pass the test the inspector may order supplementary re- 
pairs, or, if in his judgment the boiler or other pressure part is 
not suitable for service, he may permanently reject it. The boiler 
to be absolutely tight at hydrostatic test. 

Fire Test: (20) Draw off water to gauge level and fire up the 
boiler and test under own steam pressure to 20 per cent above 
designed pressure. Time to be consumed in raising required pres- 
sure to be from 2/6 to 5 hr., depending on the water capacity, 
after which reduce the pressure to 50 per cent of designed pres- 
sure, then raise steam again to required pressure. The boiler to 
be made tight under this lowering and raising of the pressure. 
Leaks in welded seams must not be caulked. Blow-off steam 
pressure and then slowly drain the boiler of all contents. 

Reinforcement of Openings: (21) All openings over 3% in. in 
diameter or/and exceeding four and a half times the thickness ot 
the plate, in unstayed surfaces, must be suitably reinforced. 

Firebox Welding: (22) The fusion welding of the internal fire | 
box, where the stress is carried by other construction, and where | 
the safety of the structure is not dependent upon the strength of 
the weld need not be stress relieved or radiographed. | 

Rivet Holes: (23) Rivet holes for attaching bracing, etc., to b 
drilled in the flat sheet at least 346 in. small and reamed to the 
exact size after the plates or parts are assembled to insure wni- 
form holes, then slightly countersunk and the edges of the hole 
rounded to a Ив-іп. radius. The use of draft pins will not b 
allowed. Rivets to be driven hydraulically where possible. 

Flanging: (24) The boiler and firebox plates to be hydraulically | 
flanged, the reduction of cross-section to be a minimum. 

Tube and Flue Setting: (25) Tube and flue holes in the tu 
sheets to have sharp edges removed from both sides of the sheet. | 
The tubes and flues to be swedged to fit standard ferrules in the 


Fig. 6—Showing method of attachment of flanged one-piece dont 
to the shell course 


firebox. No ferrules in the front tube sheet. Tubes to be rolled | 
and beaded both ends, 

Firebox Ring: (26) The firebox ring to be of solid rectangular 
cross-section of cast-steel single or double riveted. 

Staybolts: (27) Maximum allowable stress per square inch o 
net cross-sectional area on the firebox stays at designed pressure 
shall not exceed 7,500 Ib. 

Braces: (28) Maximum allowable stress per square inch of 
net cross-sectional area on round, rectangular and gusset braces 
at designed pressure shall not exceed 8,500 Ib. 
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Flexible Staybolts: (29) The welds attaching the flexible type 
staybolts having welded type sleeves or caps, used in the con- 
struction of this boiler, need not be stress relieved. 

Other Welding: (30) Applications of fusion welding in con- 
struction of parts not specifically referred to in this specification 
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and applications of fusion welding in making repairs to any part 
of the boiler after the boiler is placed in use will conform to 
established practice in the application of repairs to locomotive 
boilers of conventional construction. 

Material Specifications: (31) The following material specifica- 
tions to be used—flange or boiler steel—A.S.T.M. Spec. A-201- 
Grade A, semi-killed suitable for welding by submerged weld 
process. 


Firebox Steel: A.A.R. Spec. E-M 115, Grade A. 

Tubes and Flues: Steel, A.A.R. Spec. M-108. 

Staybolt Iron: Flexible bolts, rigid bolts, A.A.R. Spec. M-305. 

Angles, Tees: A.A.R. Spec. E-M 116, Grade B. 

Braces: Rod braces to S.A.E. composition 1022 or A.LS.I. 
composition C 1022. Soft steel. 

Rivets: Steel, A.A.R. Spec. M-110. 

Steel Castings: A.A.R. Spec. E-M 201, Grade B. 

Studs: Tube sheet studs for header casting, and cab turret studs, 
Society of Automotive Engineer's Spec. No. 1035 normalized and 


tempered. 
Other Studs: Society of Automotive Engineer’s Spec. No. 1020. 


Recommendations 


The committee is quite confident that boilers so con- 
structed can and should be made a standard fabrication 
procedure. And further, the committee recommends in 
this report the all-welded type locomotive boiler. 

The members of the committee are E. H. Heidel 
(chairman), general boiler foreman, C. M. St. P. & P.; 
A. F. Stiglmeier (vice-chairman), general supervisor 
boilers and welding, N. Y. C.; H. A. Bell, general boiler 
inspection, C. B. & Q.; F. C. Haase, general manager, 
Oxweld Railroad Service Company; J. H. Lewis, as- 
sistant general boiler inspector, A. T. & S. F.; A. G. 
Trumbull, chief mechanical engineer, C. & O.; W. R. 
Hedeman, engineer of tests, B. & O.; E. Magee, welding 
foreman, C. R. R. of N. J., and J. W. Kenefic, district 
superintendent, Air Reduction Sales Co. 
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. Cleaning Electrical Windings 


[ner are several rather simple methods that can be 
jsed for cleaning windings, rotors and stators of electrical 
ا‎ and the one, or combination, to use depends 
pon the reason for cleaning the machine. Cleaning of 
pe and insulation goes beyond simply wiping oft 
e surface with solvent ; or removing old coils and scrap- 
hg the slots free of varnish. Money, time and labor can 
le saved on cleaning and on subsequent operations if the 
obs are analyzed and proper methods used. 

Machines which are being rehabilitated by another var- 
ish and ovenbake dip require a type of cleaning that will 


ig. I—Removing loose dirt from rotor winding with compressed air— 
Air pressure should be kept between 40 to 50 lb., otherwise there 
is danger of loosening insulation material 


remove grease, dirt and carbon dust, but not damage the 
insulation. For stators or rotors which are to have the 
coils removed and then rewound, a method can be used 
that not only eliminates dirt and grease, but also softens 
the varnish film to facilitate removal of coils, cleaning of 
vent ducts, and of frames. Proper cleaning of lamina- 
tions and slots can be achieved by still another method. 
In some cases machines may require special cleaning with 
water or solvents due to exposure to chemical fumes, salt 
water, or flood waters. 

These examples indicate the need for careful analysis 
of the cleaning problem and of making provision for fa- 
cilities to do the job economically. Usually, adequate 
temporary equipment can be installed to take care of the 
special cleaning necessary. 
_ Standard methods of cleaning insulation include: wip- 
Ing the parts with lintless cloths soaked with solvent; 

owing the dirt out with air pressure; drawing the dirt 
off with vacuum cleaning apparatus ; spraying or immers- 
Ing in solvents; and washing with water. Specialized 
methods include the use of vapor degreasing and the use 
of the steam “jenny.” The methods used will depend 
upon the varnish treatment of the apparatus and condi- 
tions involved. 


* . ° H H 
ang ulation engincer, Development Insulation Section, transportation 
Pa. generator division, Westinghouse Electric Corporation, East Pittsburgh, 
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Suggested procedures for 
meeting the various kinds 
of cleaning requirements 


Machines treated with asphalt base varnishes cannot 
be cleaned by vapor degreasing unless complete stripping 
and removal of varnish is contemplated. Low-powered 
solvents should be used on asphalt base varnishes if the 
film is not to be removed. Synthetic varnishes will stand 
more severe cleaning methods than asphalt varnishes 
without injury to the film. 

Cores stripped for rewinding may be further cleaned 
by sand blasting, vapor degreasing or solvent immersion. 
This discussion applies to machines that may be disman- 
tled to be cleaned or machines that can be taken to repair 
shops for an overhaul. The following methods do not 
apply to high voltage machines of 4,000 volts and over. 
These require special cleaning processes with low-pow- 
ered solvents. 


Blowing Out and Drawing Off Dirt 


Blowing out dirt with air at about 40 to 50 Ib. pressure 
is usually effective, particularly in inaccessible places as 
illustrated in Fig. 1. However, use of air merely removes 
the loose dirt, and does not disturb the embedded mate- 
rial. Cleaning can be done quickly with compressed air, 
however, the air should be dry and clean; the windings 
should not receive the full force of the air préssure. 
Equipment to be cleaned should be given a preliminary 
going over with air pressure to remove the loose dirt. 
Care should be exercised in using air, however, to pre- 
vent blowing dirt into cracks in the insulation. If vac- 


Fig. 2—Cleaning grease, oil metal chips and dirt particles from a 
slotted rotor with solvent—Note brush used to insure complete re- 
moval of contamination within slots 
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Table I—Specifications for Standard Petroleum Solvents 
Naphthenic High flash 

Xylene Mineral mineral mineral 

Values substitute spirits spirits spirits 
Sp. gr. at 15.5 deg. C... 0.77-0.80 0.76-0.79 0.81-0.82 0.77-0.79 

Pounds per gal. ......... 6.4-6.7 6.3-6.6 6.7-6.8 6.4-6.6 


ASEM distillation 


deg. F. 
Initial boiling point .... 290 305 310 325 
50 per cent over ........ 305 345 340 350 
90 per cent over ........ 315 370 370 370 
Dry point .............. 325 395 395 395 
Kauri-Butanol value ..... 36—47 31—40 42—46 34—36 
A.S.T.M. flash point 

Mg Fori RE 85 103 105 115 


uum cleaning equipment is available it should be used, 
as it does a good cleaning job and in addition does not 
distribute the dirt around the shop. 


Use of Solvents 


When the accumulation of dirt on the frame and insu- 
lation contains oil and grease, an organic solvent will be 
required to remove it as shown in Fig. 2. Solvents for 
oil and grease can be applied by wiping with lintless cloths 
moistened with the cleaning fluid. Obviously, this method 
cleans only the readily accessible places. Pressure spray- 
ing or immersing the parts in a bath of the solvent reaches 
the inaccessible parts. The immersion method entails 
some hazard caused by the maintenance of tanks of sol- 
vent. However, small motors can be easily cleaned by 
hanging on racks and dipping in solvents. 

These methods adequately clean the surface of the ma- 
chine for repairs, or of the insulation for additional var- 
nish treatment or for removal of a few coils. They do 
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Fig. 3—Cleaning slotted rotor and commutator of small motor by 

vapor degreasing method—An electrical emersion heater raises the 

temperature of the cleaning solvent, trichlorethylene, to the vaporiza- 

tion point only—Cleaning action results from condensing of hot solvent 
vapors which washes off dirt and grease 
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not clean out vent ducts, dissolve varnish, loosen coils in 
the slots, or clean slot laminations. The baked varnish 
film is rarely injured. 

In general there are three types of organic solvents in 
use, for cleaning: (1) Petroleum distillates of low sol- 
vency power; such as mineral spirits or a high flash dry 
cleaning solvent known as Stoddard's solvent, or clean- 
er's naphtha; (2) petroleum distillates of a medium sol- | 
vency power ; such as naphthenic mineral spirits, and (3) 
carbon tetrachloride. 

Typical analyses of several petroleum cuts are given in 
Table 1. Solvents are purchased to such specifications. 
Those for cleaning purposes should have flash points of 
approximately 100 deg. F. or greater and a solvency 
power (kauributanol value) in the range of 30-45. Such 
solvents are inexpensive. They evaporate leaving litt 
or no residue. It should be remembered that high flash 
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Fig. 4—Typical arrangement of a steam “Jenny” that is used to ck» 
surfaces with hot water under pressure 


point solvents minimize the fire hazard, but they are in 
flammable. The necessary precautions and facilities 
should be provided for storing flammable liquids. Ust 
ally, insurance regulations provide adequate instructions 
for storage of solvents. 

Petroleum solvents are the least toxic but ample venti- 
lation should be furnished, as should the necessary fire 
precautions. Carbon tetrachloride is non-inflammaile, 
but extremely toxic, and of very high solvency power 
This should be used only when a very severe dirt condi 
tion is encountered, and then only with special health pre 
cautions. In some cases, carbon tetrachloride is тхе! 
with the petroleum solvents to increase their cleaning 
power, and decrease the fire hazard. A mixture of 50 per 
cent carbon tetrachloride and 50 per cent mineral spirit 
is non-inflammable, but the vapors mixed with the right 
proportions of air are explosive. In no case should alco 
hol, benzol, or toluol be used. They are severe, will dis 
solve or soften the varnish present, are extremely toxic, 
and are fire hazards. Petroleum distillates of low sol- 


` vency power will not attack the baked varnish films pres 


ent but will dissolve oil, grease and loosen dirt. Some 
air drying varnish films will be softened by petroleum 
solvents. 


Vapor Degreasing Method 


For some years the metal finishing or process shops 
have utilized vapor degreasing tanks for cleaning surfaces 
prior to further handling or finishing with enamel o 
paint. This method utilizes the principle of condensing 
hot solvent vapors on the metal to be cleaned, whi 
washes off the grease and dirt, through a continuous 
condensing process as shown in Fig. 3. The washing 
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ilvent is always clean, since it condenses on the surface 
от а vapor. Solvents used are high boiling, toxic, non- 
flammable, chlorinated compounds called trichlorethy- 
ne and perchlorethylene. Sold under various trade 
umes, these compounds are brothers to carbon tetra- 
iloride, and are known to the chemist as unsaturated 
mpounds. The degree of unsaturation or double bond 
idicates chemical activity, the chlorine atom gives high 
ilvency to the molecule, as well as non-inflammability. 
his combination gives a material which attacks or dis- 
ives greases, oil, dirt, enamels and varnish films, and 
any organic chemicals. However, these solvents have 
) dissolving effect on shellac and some organic enamel 
aishes. Trichlorethylene boils at 87 deg. C. (188 deg. 
.), while perchlorethylene boils at 121 deg. C. (250 
eg. F.). 

Such principles may be adapted to clean wound cores 
r other equipment where all the coils are to be removed, 
г where equipment is to be rewound, vents and metal 
ioroughly cleaned. The hot vapors condensing оп the 
juipment attack the dirt, grease, and varnish film. The 
vent softens and dissolves the varnish around the coils 
) that stripping is accomplished easily, and laminations 
те not damaged on coil removal. If slots and lamina- 
ons are to be further cleaned, the core may be returned 
{ter stripping for another cleaning cycle. This method 
i not to be recommended where only the insulation sur- 
ice is to be cleaned and the wound core given a coat of 
arnish and baked. Some use has been made of the 


g. 5—In some applications, sanitation demands continuous washing of 

luipment with boiling water and compressed air; though not ordinary 

otors—These must be of totally enclosed types before it is safe to 
try to clean them as shown 


rocess for surface cleaning, where the machine has been 
eated with certain synthetic varnishes, and careful con- 
ol is exercised in the degreasing process. However, the 
mtrol must be precise, so that the vapors will not soften 
ie varnish film. 

The degreasing process is carried out in a tank, heated 
ү steam or gas, and provided with cooling coils, on the 
пег walls. There are patented degreasing chambers on 
ie market, which are furnished and installed by compa- 
les specializing in this method. In this operation, the 
eaning solvent is brought to vaporization or boiling. 
hen the vapor rises to the condensing coils, located near 
ie top of the chamber. The apparatus to be cleaned is 
wered below the vapor line into the vapor, which con- 
enses immediately іп a steady stream on the piece. When 
qjuipment reaches the temperature of the vapor, conden- 
ition stops and the cleaning process is completed. 
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Fig. 6—Dirt accumulation in stator as result of being immersed during 
a flood—The thickest layers can be removed by immersion in warm 
running water and then using a brush 


Cleaning by Use of Steam “Jenny” 


Some success has been achieved in surface cleaning by 
use of hot water under pressure. Portable steam “jen- 
nies" are available with special jet guns and nozzles to 
eject hot water vapor at 60 to 70 Ib. (nozzle pressure). 
Such a device, outlined in Fig. 4, heats flowing water and 
ejects it in vapor form through a cleaning gun or nozzle 
under pressure. This method is efficient particularly for 
removal of dirt, dust, mud, or chemicals. Attachments 
are available to feed so-called neutral soaps or solvents 
into the vapor stream. The soap emulsifies grease or oils 
present and makes them easily removable. The use of 
strong alkali soaps should be avoided due to their injury 
to varnish films and the danger of leaving conducting 
particles on the insulation. The temperature of the water 
or soap solution should not be above 90 deg. C. (194 deg. 
F.), and the pressure at the windings not over 25 Ib. per 
sq. in. Neutral soaps have little effect on the baked var- 
nish film and insulation, however, the operation should. 
be completed by a rinse in warm, clean water. This 
method does not aid in the removal of coils, but it does 
clean the surfaces for further repair, or varnish treatment. 


Fig. 7—Contamination of stator and rotor of small motor that had been 
used in a chemical plant—Running warm water and a brush will 
quickly remove the heaviest layers of dirt and dust 
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Fig. 8—Regular wiping off of the motor will do much toward keeping 
it in first class shape—This should be an essential part of plant 
housekeeping program 


Cleaning by Immersion in Water 


Electrical apparatus which has been in flood waters, 
and is clogged with silt and mud (Fig. 6), or equipment 
exposed to water soluble chemicals (Fig. 7), probably 
needs to be cleaned by immersion in water. Some chem- 
icals to which modern electrical machinery is exposed are 
soluble in water, and become embedded in grease as a 
hygroscopic slime. These can best be cleaned by immers- 
ing the dismantled parts in running water at 52-57 deg. 
С. (125-135 deg. F.), scrubbing the metal with brushes 
and wiping the insulation with lintless rags. After water 
immersion the machines or parts may be given additional 
cleaning with a steam “jenny.” 

With any process where water is used on electrical 
windings care must be taken to dry out the equipment 
slowly so as not to damage the insulation by formation of 
steam. There are three methods of drying winding insu- 
lation: (1) Internal heat; (2) external heat, and (3) 
combination of internal and external heat. 

Shops where electrical machinery is maintained and 
repaired should have a forced draft ventilated oven ca- 
pable of reaching 135 deg C. (275 deg. F.). This could 
be used for baking of varnish and the drying of machin- 
ery after cleaning with solvent or water. When water 
has been used for cleaning it is preferable to dry the wind- 
ings in an oven. Regardless of the heating method used, 
it is recommended usually to limit the first bake to a max- 
imum of 75 deg. C. (167 deg. Е.) on the windincs, and 
to raise the temperature slowlv to 110 deg. C. (230 deg. 
F.), maximum for Class A windings and to 130 deg. C. 
(266 deg. F.), maximum for Class B windings. Fre- 
quent insulation resistance readings should be made and 
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curves plotted for future reference, in order to standardiz 
bakes for certain classes and types of machines. The dry- 
ing time necessary is controlled by the size of the m 
chine, and the heating methods used, as well as the con- 
dition of the windings. 


Cleaning Cores 


Cores can be further cleaned after the coils have been 
removed by use of a blast of fine sand, applied under 
pressure. Slots can be cleaned in this manner prepara- 
tory to rewinding. However, the operation has to be 
controlled carefully, in order not to burr laminations, or 
remove steel from the punchings. There is some question 
as to the effect on core losses, but there are reports that 
this method is being used on certain types of cores. The 
cleaning is carried out by a blast of sand directed thro 
a hand gun at 75 to 85 Ib. pressure (at the nozzle). Co 
to be cleaned are placed on a special revolving platío 
which contains hoppers for the sand. АП sand is screened 
automatically before re-use. By means of the hand gui 
the blast in the slots is directed parallel to the length of 
the core. Such a method thoroughly cleans all recesses. 


Conclusions 


It is not advocated that facilities for such diversity d 
methods be kept available. However, apparatus tob 
cleaned should be analyzed thoroughly and the propél 
methods used to remove the type of contamination. Cam) 
siderable thought should be given to the type of dirt am 
foreign matter present. It may be possible that a m 
jority of equipment to be cleaned falls within a cem 
category, and a suitable method can be installed to spe 


Fig. 9—Measuring insulation resistance of stator windings during baking 
out—This is essential test procedure at this point as it indicates 
condition of insulation 
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-oad Testing Traction Motors 


té 

„.., FEATURE of the very complete Union Pacific electrical Union Pacific insures the per- 
-dir facilities at Omaha, Neb., is a car equipped for $ 

„dng load tests оп Diesel-electric locomotive traction formance of traction motors by 
.,ors. The procedure has repeatedly proved its value a load test made before rebuilt 
| lisclosing faults which do not become evident until the А 

>or is loaded апа hot and which if not discovered motors are replaced on Diesel- 


electric locomotives 


would have caused motor failures on the road. A charac- 
teristic fault of this kind is the failure of insulation be- 
tween coils. Improper banding, soldering, commutator 
bearing, shaft alignment and gear conditions may also be 
disclosed. The motors are normally tested with their 
own support bearings, pinions and gears. They are run 
at full load for four hours at a speed corresponding to 
45 m.p.h. after which the speed is increased to 90 m.p.h. 
at which speed the motor is run at light load for half an 
hour, 

Under load test the temperature of the commutator is 
allowed to rise to 240 deg. F. and exhaust air from the 
fields to reach 180 to 190 deg. F. The temperature of the 
commutator is measured with a hand pyrometer and cool- 
ing air temperature with a recording thermometer. 

All motors are rewound with hot-pressed, slot-size 
coils and all rewound motors are load tested. Gears and 
pinions are matched ; the same gear and pinion being kept 
together when a motor is overhauled. 


Test Equipment 


The apparatus used for load testing is housed in a box 
car which at present receives the necessary power from a 
retired Diesel-electric locomotive unit having a 1,200-hp. 
engine and generator. The test stand in the car consists 
of a mount for the motor which allows the motor gear 
to mesh with a bull gear which is twice the size of the 
Beard in the test car is supported on springs and is fitted OOF gear. The large gear is on a shaft on which there 

ег, an ammeter, a speed regulator, a ground relay and 21е also six flanged car wheels fitted with clasp brakes. 

contactors The wheels and brakes are in a steel tank. During a test, 


ERDO e. н 
The test car and the locomotive unit which supplies power for load testing of traction motors 
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One side of the test car showing the cylinders for operating the clasp 
brakes—The outlet for the cooling water appears in the foreground 


cooling water flows over the wheels. The water is not 
recirculated, fresh water at a constant temperature being 
applied and allowed to drain off to a drainage sewer. 

The brakes are applied through a special brake rig- 
ging, shown in the illustrations, by a hand-operated air 
valve. The hand operation may be replaced by an auto- 
motive governor. 

Ventilating air is supplied by a motor-driven blower 
which furnishes the same rate of air flow used on the 
locomotive. 

The control board is fitted with a voltmeter, an amme- 
ter, a speed recorder, a ground relay and contactors. The 
panel is suspended on springs to protect the instruments 
from vibration. 

Speed is controlled entirely by braking, operating volt- 
age being held on the motor throughout the test period. 
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A pump-back method of testing was considered 
not used, as it would involve reduced voltage and 
not so closely simulate road operating conditions. 
have been made for testing two motors simultan 
using power from a Diesel engine and generator 
go through the shop at the same time the motors 
overhauled. 


2,660 Megacycles 


The Chicago, Rock Island & Pacific has announced 
in cooperation with the Sperry Gyroscope Company, 
installation of radio telephone train communication i 
be made on 160 miles of double track between Chig 
and Rock Island, Ill, using ultra-high frequency 

2,660 megacycles). The equipment will include КЇ 
stron tubes manufactured by the Sperry Gyroscope Con 
pany for military and naval radar operations, hitherto 
war secret. In contrast with the conventional antenna 
an assembly of platters or discs is mounted on a sho 
hollow tubing only a few inches tall, this being an in 
portant factor in railroad applications where the clea 
ance on cars and locomotives is limited. 

The Rock Island has a license from the Federal о 
munications Commission to make tests in this ultra-ti 


Y 


Interior of the test cr 

showing the motor under 

test in foreground and 

the metal box contain- 

ing the six flanged ca 

wheels with their clasp 
brakes 


frequency range at 2,660 megacycles. The equipment, 
which is crystal-controlled, is operating with a power ?! 
10 watts with a frequency modulation signal 150 kilo 
cycles wide. The 60 channels assigned by the Feder 
Communications Commission to the railroads for heat: 
end to rear train service are located in the 152-162 meg 
cycle band, which is far below the 2,660 megacycles bein 
tested on the Rock Island. Successful operations in ult 
high frequency on the Rock Island are said to open 7? 
for possible use, a portion of the radio spectrum in wit 
there are an enormous number of unused channels. {°° 
Rock Island has been assured that a permanent operating 
ligense at 2,660 megacycles will be granted as soon ? 
tests have demonstrated the advantages of using шт 
high frequency. For some time, this type of equipment 
has been in regular service on one through freight {27 
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project will then be extended as fast as practicable to 
other trains, as well as to certain wayside stations. The 
first locomotive and cabooses to be equipped with the 
latest types of the radio apparatus are expected to be 
ready for service in November. 


The Klystron Tube 


When the Sperry Gyroscope Company first developed 
its velocity-modulated, ultra-high frequency tube, it reg- 
istered the word ‘Klystron” as the name of the new de- 
vice. This name—from a Greek word denoting the break- 
ing of waves on a beach and coined by scientists of 
Stanford University—is an apt description of the bunch- 
ing of electrons between spaced grids within the tube. 
The Klystron produces a pencil of energy beamed like 
light, reflectors being used for this purpose. 

о types з алыгы. eque antennas ae s af Е The Klystron converts direct-current energy into ra- 
rington center), сте? executive officer, ос sian rnes 1 1 Н 
Ш (left), ee эи, y Island, ides Dr. H. H. Willis, Ren utd hc ope Perel eae 2d ee SUN 
| » n A 
MES d M ai The Rock Island installations will be under the direc- 
tion of C. O. Ellis, superintendent of communications; 
E. A. Dahl, electronic engineer, and A. E. Ganzert, elec- 
trical engineer. ' 
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: < Ж COLLECTOR 
COOLING 223 ы 
= ; Control Circuit Test Panel 
= | = {К ; AL The test panel shown in Fig. 1, conceived in the shops of 
| OUTPUT 2 , TERMINAL the Union Pacific at Omaha, Neb., makes the checking 
2 | HOSE of Diesel-electric locomotive control circuits easy and cer- 
== COAXIAL tain. At the top of the panel are a number of 64-volt 
рот 7 / TERMINAL lamps arranged in four rows of seven lamps each. Over 
1 panic each lamp is a letter or code marking corresponding to 
5 COAXIAL one of the control-circuits in a locomotive. From the test 


TERMINAL panel are run two cables each terminated in а 16-contact 


COAXIAL 
TERMINAL 


A Klystron tube cut away to show its internal construction 


rating daily between Rock Island and Kansas City. 
+ advantages claimed are that the ultra-high frequency 
10t subject to fade-out or blind spots under any ad- 
se conditions such as gorges, tunnels or steel bridges. 
Jn the installation to be made between Chicago and 
К Island, the Sperry Gyroscope Company is to fur- 

1 all of the equipment required except for power sup- 


apparatus. Locomotives and cabooses assigned for Fig. 1—Panel for testing the proper functioning of control devices and 
ough freight trains are to be equipped first, and the the continuity of control circuits in A units of Diesel-electric locomotives 
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Fig. 2—Panel for testing control circuits of Diesel B locomotive units 


multiple plug identical with those normally used between 
. locomotive units. Each lamp on the panel is connected 
to the proper contact of one of the plugs so that it will 
light when that particular circuit is operated from the 
control position which is at the front of the locomotive 
unit. 

There is also a telephone on the test panel which is 
connected by a separate pair of leads with another in the 
locomotive cab. When the circuits are being tested, a 
man in the cab operates the various switches and control 
devices, each operation applying or disconnecting the 
64-volt battery power to one or more of the control cir- 
cuits. The test panel is normally placed on the ground 
near the rear of the locomotive unit. By means of the 
telephone, the man in the cab advises the man at the 
board what connections have been made and the man at 
the panel checks the operation by watching the lamps and 
advises the man in the cab. Since the plugs used are 
master plugs, the operators cannot make a mistake by 
connecting a test lamp to the wrong circuit. Indications 
on the board are B plus for positive battery, PC for posi- 
tive control circuit, OSL for oil signal alarm, T'SL for 
hot engine alarm, 4, B, C, and D for throttle sequence, 
ABP for brake application, FOR and REV for reverser 
operation, etc. 

The test panel shown in Fig. 2 is being developed for 
the testing of control circuits in B locomotive units. The 
toggle switches on the lower half of the panel energize 
the B control circuits in the same manner as the control 
devices on an A unit and 64-volt power is supplied by a 
small motor-generator set in the test panel. The sockets 
at the top of the panel will contain the circuit indicating 
test lamps. 


Adjustable 
Motor Skid 


For handling Diesel-electric traction motors in its repair 
shop at Silvis, Ill., and for shipping of motors to and from 
other locations, the Rock Island is now using an adjust- 
able motor skid which can be used with motors of various 
sizes and handled easily with different types of lift trucks. 

The skid, which is 14 in. high, 35 in. wide and 52 in. 
long, consists of a bed plate on two 12-in. channels. The 
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motor is placed between angle irons which are secur 
to the deck or bed plate of the skid. Two of the angl 
are welded to the deck and the other two are secured wi 
cap screws. Holes for the cap screws are drilled int 
angle irons and in the deck, there being one set oí hol 
in the deck for each size motor. Nuts, aligned with t 
holes, are tack-welded to the under side of the deck ai 
the holding cap screws are threaded into these nuts. 

The motor is held down by two straps hinged to ea 
side of the skid and a cross bar consisting of two cha 
nels welded back to back. Each hinged strap is tem 
nated in a threaded rod fitted with a wing nut or pair, 
handles 8 in. long which eliminate the need of a wrex 
When the motor is placed on the skid, the hinged stra 
are lifted to a vertical position on each side of the mo 
their ends run through holes in the cross bar and t 
wing nuts applied and tightened. 

The skids with the motors are handled in the elect 


Various size motors тау be secured firmly to the skid and it mij | 
handled from the end by a lift truck or transporter and from the si 
by a fork truck 


The skid with a motor in place on an Automatic transporter 


shop with heavy-duty Automatic Transporters made ^ 
the Automatic Transportation Company, Chicago. ** 
transporter being run under the skid from опе 0 Я 
illustrated. In other locations it is necessary to 7'* 
them with fork trucks. This is provided for by slots ct n 
the sides of the 12-in. skid channels. 
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NEW DEVICES 


Shop Tools and Equipment—Materials—Locomotive and Car Specialties 


toll Stroke 
lack-Sawing Machine 


he No. 18 Marvel universal hack saw, 
hich has a minimum work-piece capacity 
{ 18 in. by 18 in., employs an entirely new 
rinciple of blade reciprocation in its “Roll- 
troke" movement. This machine, manufac- 
ared by the Armstrong-Blum Manufactur- 
ng Company, Chicago 39, is heavily built 
nd reinforced to meet heavy work demands 
n locomotive shops, forge shops and steel 
nillss Heavy work is easily and safely 
noved in and out of the machine on a 
vork track and dolly. Cut off pieces are 
afely supported on a discharge track and 
oller. All moving parts are fully enclosed 
is a safety measure and to prevent the 
trance of abrasive dust and dirt. 

The roll stroke movement employed puts 
mly a relatively short length of blade in 
contact with the work at any one time. 
Аз a result, shorter chips are formed which 
lo not clog the tooth gullet, chips are 
xogressively eliminated from under the 
Jade and required blade pressure is con- 
üderably reduced. Anti-friction bearings 
we used on moving parts and the blade 


Heavy duty metal cutting machine 


frame, of welded-steel construction, is car- 
ried on four roller bearings. 

The hydraulic system used on the ma- 
Chine operates at low pressure. There is 
a range of blade speeds from 65 to 165 
Strokes per minute. The hydraulic pump 
15 required to operate only during the in- 
tervals when the blade is being raised. 
This controlled feed permits cutting of light 
Sections or pieces of full machine capacity 
rapidly. - Miters can be cut by swiveling 
the entire main housing to any desired angle 
Up to 45 deg. Protractor bands at each 
end of the table bed indicate the angularity 
of the cut which will be made. Safety 
Stops are provided and, if blade tension is 
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not sufficient or if a blade breaks or if feed 
pressure is excessive, the machine stops 
automatically and cannot be operated until 
the condition is corrected. 

A one-shot oiling system is used to lubri- 
cate the entire machine. Blade coolant is 
delivered from four adjustable jets, mounted 
in the housing, which remain in the same 
position relative to the blade throughout 
the full vertical traverse. 


Flue Welder 


A flue welder with a productive capacity of 
from 30 superheater tubes per hour to 100 
small tubes per hour and which may be 
provided with several sets of dies to take 
care of various size flues has been an- 
nounced by the Thomson-Gibb Electric 
Welding Company, Lynn, Mass. 

Push-up pressure is applied hydraulically 
with a long lever at the operator’s right 
hand to provide a convenient control of 
platen travel. A push button operating a 
magnetic contractor current control is 
mounted on the pressure-control level. Air- 
operated clamps are controlled by levers at 
hand level in front of the dies. The water- 
cooled dies are vertically adjustable by 
hand wheels. A five-point heat regulator 
provides the one best welding heat for the 
power conditions in the individual shop. 

The 150-kva. transformer is offset іп 
the frame so that flash never touches the 
transformer core or coils. The slide bear- 
ings are set out at the ends well away from 
the line of the flash and the clamp operating 
mechanisms are shielded by  flash-proof 
hoods. 


Piston- 
Ring Lapper 
A piston ring lapper suggested for proper 


fitting of rings and cylinders in such equip- 
ment as air compressors, Diesel and gas 


ON eda LOIS ЗГО, 


Lapping machine for fitting rings 


engines, pumps, hydraulic cylinders, piston 
and triple valves, sealing rings, plungers 
and- cylinders of fuel control valves, spray 
valves, fuel injectors and many other appli- 
cations where perfect fit and minimum 
leakage are required, is being manufactured 
by the C. Allen Fulmer Company, 1237 
First National Bank Building, Cincinnati 
2, Ohio. 

This machine has been engineered to 
give a half revolution of the spindle on a 
full outstroke, with no rotation on the 
return stroke. At each reciprocating cycle, 
the spindle "hunts" so that there is no 
possibility of the abrasive traveling over 
the same path during the next stroke of 
the lapping operation. The spindle operates. 


High-production flue welder 
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in a bath of oil and carries a wiper seal to 
protect it against dirt and grit. Stroke- 
setting stops can be set to give working 
strokes from 2 to 12 in. and a reset counter 
tells the operator the number of strokes for 
each operation. 

The machine is equipped with a Vickers 
hydraulic pump and valves, with the pump 
driven by a 2-hp. motor. The tank, motor 
and valves are incorporated in the base 
of the machine, with ample room for getting 
to any part of the equipment as needed. 
Adaptor plates can be supplied to hold any 
size cylinder required, and the cylinders are 
locked in position with quick-action clamps. 
Steel lapping heads can also be supplied, 
for any engine, which do not require the 
rings to be opened up in putting them on 
or taking them off the head. 


Plate Duplicator 
For Irregular Shapes 


The Thomas Machine Manufacturing Com- 
pany, Pittsburgh 23, Pa., announces the 
development of a plate duplicator built to 
overcome such wasteful practices as hand 
marking, hand positioning, and the use of 
two or three machines where coping, notch- 
ing or different size holes are required in 
the working of a small number of shapes. 

The duplicator comprises a deep throat 
punch with a solenoid control clutch, a 
template pin cluster connected by shafts to 
a punching tool head, and an all-steel table 
carrying rollers to support plates to be 
punched. Roller-bearing track wheels sup- 
port the table, which is moved by pinions 
engaging track racks and controlled by a 
handwheel. 

In operating, the plate and template are 
clamped to a heavy channel-section car- 
riage. Using the handwheels, the operator 
moves the templet under the desired locat- 
ing pin. By a foot-switch operating a sole- 
noid, he forces the pointed locating pin 
down through the hole in the templet. This 
pulls the table into position under the 
punch, also operating the gag on the punch- 
ing tool selected and engaging the punch 


by means of solenoid, and the punching is 
made. Holes can be punched diagonally 
or in any direction. As many as 11 tools 
including round, square and slotting tools, 
may be set in the punch. When shifting 
from one tool to another, a lever is thrown 
to select the tool is wanted. 

An oscillating stripper is provided to 
hold light work where distribution might 
occur. Rollers on each side of the punch 
are spring mounted so the plate rides free 
of the dies. The duplicator has an accuracy 
of between 164 in. and 142 in. Holes as large 
as 6 in. in diameter and of any shape may 
be punched. 


Diamond 
Grinding Wheels 


J. K. Smit & Sons, Incorporated, 157 Cham- 
bers street, New York, has developed two 
diamond wheels of unusual shapes, one for 
a special form grinding job and the other 
for sharpening all types of multi-bladed cut- 
ters. "The unusual shapes of these two 


Diamond grinding wheels of special form 


wheels provide maximum clearance with 
a minimum of contact area between wheel 
and work. With the diamond section 
mounted on the periphery of the core, only 


Plate duplicator intended especially for use on irregular shapes and short runs 


548 


 reamer flute grinding, BC bond for i 


the inside of the core requires dressing 
the diamond section wears away. The 
may be easily cut away with a dressing s 
Type 660B, the shallow dish whe 
capable of grinding accurately and hodi 
form in the sharpest corners. Rigidity pr 
vided by a sturdily-built bakelite boy 4 - 
lows for the performance of delicate oper, 
tions even at high speeds. It is asl - 
in a 6 in. diameter. Type D11B, the farig --- 
cup wheel, is designed for economical gej - 
eral tool and cutter grinding. Max 
cutting efficiency is due, in part, to 
rigidity of the solid body constructio 
Various resinoid bonds are supplied to me 
the requirements of every type of grinig 
operation, BD bond for fine carbide-ti 


mediate size carbide tipped cutters, 
BV bond for larger cutters and heavy 
removal. It is manufactured in 3% 
5 in. diameters. 


Metal Parts 
Cleaning Machine 


A metal parts cleaning machine which 
also be used for the cleaning of small 
tric motors or other small assemblis 
manufactured and distributed by the Pre - 
tical Products Company, Minnepolis  .. 
Minn., as its Klear-Flo 30 modd. The ai . 
has a 20-gal. capacity tank from ean | А 
cleaning compound employed is circ 

by means of an electrically driven f 
through a semi-rigid metal hose х 
be adjusted to direct the flow of da 
fluid in any desired direction. The d 
lating pump is enclosed in a ca 


Small metal parts cleaning unit 


housing and operates to eject heavy ё 
sludge from cleaning fluids 
enter the filter. Replaceable filter "d 
are readily changed. The elect in 
furnished is for 110-volt 60-cyce С ~ 
and is designed to be sparkless. D L 
cooled. Other motor types are also | 
able. А "m 
The cabinet of the unit is of 275 
electrically-welded, gusseted const - 
and is made of 20-gauge stet ә | 
enamel finish, The cover is hinged » 
designed to protect against fire. Tk 4 
chine occupies a floor space of 12 5 
36 in. and is mounted on casters 9 

can be moved readily about a shop- 
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-.fagnetie 
^mspection Unit 


z unit for magnetic particle inspection, 
-.nown as the KH-2 unit, has been intro- 
©. uced by Magnaflux Corporation, Chicago. 
z= tis particularly well-suited for the inspec- 

„on of welds, castings, large forgings, and 
е `. ıachinery parts. It permits detection of 
<>. ep sub-surface discontinuities and enables 
=. inspector to distinguish between lami- 


A mobile magnetic inspection unit for 
eu general shop use 


“cations and segregations in rolled plate. 
. Welds designed with open roots can be in- 
77 pected without interference of non-rele- 
ant indications. It may also be used to lo- 
+ zate shrinkage cracks, hot tears, blow holes, 
< orosity, etc., in castings; thermal cracks, 
cack of penetration and fusion, slag in- 
z:7:lusions, and other discontinuities in welds ; 
raps, bursts, cold shuts, etc., in forgings; 
ound fatigue cracks in machinery parts. 


P. 


[urret Lathe 


J the Gisholt Machine Company, Madison, 
Nis, has developed a high- production 
addle-type turret lathe which is being used 
or machining operations on such replace- 
j nent parts as locomotive rod bushings of 
various sizes, employing а cross-feeding 
ште feature with simple tooling ; loco- 
notive front and main crank pins and cross- 
jad wrist pins of the larger sizes, ma- 
"ined with single-cutter turners and other 
| suitable simple tools; taper bolts, and other 
‘locomotive parts. 

This model known as the 3L, augments, 


E/ 
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through its larger capacity and specifica- 
tions, the utility afforded by the somewhat 
smaller saddle-type machines and ram-type 
turret lathes made by the company. It has 
416-1п. or 6-in. round bar capacity, 5l4g-in. 
or 6%4-in. spindle bore, and 2812-in. swing. 
The 3L turret lathe is a much heavier ma- 
chine than the model which preceded it, and 
is correspondingly rigid and sturdy. It em- 
bodies all the latest Gisholt design featuies 
intended to contribute to strength, versa- 
tility, operational ease, and long life. 


Hydraulic 
Crank-Pin Grinder 


Crankshafts for Diesel engines which have 
a weight of up to 5,000 Ib. and a maximum 
length of not over 230 in. can be ground on 
the 40-in. by 216-in. Type-B hydraulic 
crank-pin grinder made by the Landis Tool 
Company, Waynesboro, Pa. This machine 


ment which eliminates or minimizes objec- 
tionable torsional deflection in the crank- 
shaft. Power is transmitted from each 
work-drive motor through a combination 
multiple-vee belt and silent-chain reduction 
unit to a drive shaít extending along the 
entire front of the machine. The speed of 
the work-drive motors is synchronized 
electrically. A jogging handwheel on the 
drive shaft in front of each head enables 
the operator to rotate the work on the 
grinder readily in order to engage the 
fixture-aligning latches. 

The work heads may be moved longi- 
tudinally on the work table, thus permit- 
ting them to accommodate shafts of vary- 
ing lengths. Both work-head spindles are 
extra long and on the outer end of each a 
balancing weight may be adjusted on a 
slide as required. Work-spindle bearings 
are automatically flood-lubricated and have 
a bull's-eye gauge at the front of each head 
for the checking of the oil supply. 

Throw blocks for crankshafts 


having 


Diesel engine crankshaft grinder 


incorporates most of the features of the 
Landis Type-B plain grinder with special 
changes made to adapt it for crank-shaft 
grinding. 

The work heads and drive were designed 
especially for the handling of exceedingly 
large crankshafts. Of outstanding impor- 
tance is the dual work-drive arrange- 


Saddle-type turret lathe used in machining locomotive parts 
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varying end main bearing diameters are 
interchangeable. The top half is of the 
floating type so it can be used for final 
clamping purposes. Fixture-aligning latches 
are provided to hold the two work fixtures 
in alignment during loading and unloading. 
End-wise locating is provided for in ac- 
cordance with the characteristics of the 
shaft being ground. It is usually against 
a stop on the indexing plate or against the 
side of the clamping block. Radial locat- 
ing may be by means of a revolving index- 
ing plate or a fixed stop plate. 

A conventional work rest is used to sup- 
port the shaft at each of its ends and a 
special rest is employed at the center main 
bearing. This latter rest is provided with 
an eccentric ring which may be slipped 
over the crankshaft from the end. There 
is a work-clamping arrangement in it. Inas- 
much as the ring is eccentric in shape, it 
may be used for a variety of throws and 
interchangeable clamping blocks permit it 
to handle a variety of center main-bearing 
diameters. The ring revolves with the work 
and is supported by water-cooled lignum- 
vitae bearings held in a semicircular base. 

A shoulder-grinding attachment is sup- 
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plied to grind crankshaft cheeks. It is 
particularly rugged and is not intended 
merely for slight truing up of the cheeks 
but for the rapid removal of as much metal 
as may be required. Control is by means 
of a hand-wheel to the right of the regular 
feed-up hand-wheel. Grinding may be done 
from either left to right or right to left; 
the amount of movement is М in. 

An electrical control desk, usually lo- 
cated facing the front center of the ma- 
chine, gives centralized electrical control. 
There are push buttons for starting and 
stopping the various electric motors, and 
field rheostats for adjusting the speed of 
the adjustable-speed work-drive and trav- 
erse motors. Two ammeters enable the 
operator to determine accurately and 
quickly whether the crankshaft is perfectly 
balanced before he starts to grind. To 
simplify the operation of the machine fur- 
ther, all electric motors may be started and 
stopped from a second push button group- 
ing at the front of the wheel base. 


Tap Grinder 


A tap grinder for sharpening staybolt taps, 
long taper reamers and other tools requiring 
relief grinding over long taper surfaces is 
announced by Edward Blake Company, 634 
Commonwealth Avenue, Newton Centre 59, 
Mass. This machine is designated as Model 
No. 4 and is especially designed so that the 
side of a small wheel is fed along the taper 
of long taps, instead of having a wide wheel 
to cover the complete taper in one pass. 

The work head is mounted on a lathe bed 
and the wheel head is mounted on the lathe 
carriage cross slide. The controls on the 
cross slide give longitudinal and cross feed 
motions to the wheel head. Staybolt taps 
and long taper reamers are held on ball 
centers. The tailstock center can be moved 
off center any desired amount so that the 
flutes remain parallel to the grinding wheel. 
Any desired relief can be obtained by a 
simple setting, and any right- or left-hand 
tap, up to 43 in. long with 2, 3, 4, 5, 6, 8 
or 10 flutes can be sharpened. 

Rotation of the work is automatic. This 
is accomplished with a separate motor 
mounted behind the work head which re- 
volves the work through a train of gears. 
The gears may be disengaged easily for 
hand operation. Power longitudinal feed 
for the wheel head is obtained by engaging 


the lead screw on the carriage. A locating 
device sets the tap flutes in the proper 
grinding position. A wheel truing device is 
also provided. It may be positioned any- 
where along the pivot bar, and, after being 
locked, the wheel is fed past the diamond 
for truing. 

The No. 4 machine is regularly supplied 
with two 110-volt, 60-cycle, single-phase, 
a. c. motors and two 80-grit, 34-in. face, 
6-in. diameter grinding wheels. 


Cylinder-Joint 
Grinder Improved 


The portable, rotary, surface-grinding ma- 
chine, developed by the R. J. McQuade 


neer, has recently been improved by substi- 
tuting a more powerful air-motor drive for 
the %4-hp. electric-motor drive formeriy 
used. The new air motor is of the Thor | 
centrifugal type, made by the Independest 
Pneumatic Tool Company, and delivers 1% 
hp. at 6,000 r.p.m., the free speed being 
8,000 r.p.m. It is direct-connected to a 
2%-їп. cup-type grinding wheel which re- 
finishes the joint surface as the rotating 
arm is slowly revolved by hand around à 
center post supported by a spider in the end 
of the cylinder. Infeed of the wheel is pro- 
vided by means of hand-feed screw. 

The greater power of the air-motor drive 
permits taking heavier grinding cuts with- 
out danger of stalling the motor, and grind- 
ing time is proportionately reduced. In an 
actual test, the machine was set up in the 


McQuade cylinder-joint grinder equipped with new Thor 1¥2-hp. air motor—With piston re- 
moved, air connection is made through the back of the cylinder, as shown in this illustration 


Company, Chicago, for refinishing steam- 
locomotive cylinder joints, as described in 
the May, 1942, Railway Mechanical Engi- 


Grinder for sharpening long taps 
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counterbore of a. 26-in. steel cylinder, with 
cast-iron bushing, the spider centrally lo- 
cated and the grinding wheel adjusted 
radially so as to just clear the studs, whict 
need not be removed when using this par- 
ticular type of machine. The total set-up 
and adjustment time was 30 minutes and 
the grinding time necessary to produce 4 
smooth, accurate seat for the full width of 
the bearing surface was 30 minutes, or à 
total of 60 minutes. This may be compared 
with 30 minutes set-up time and about 9) 
minutes grinding time, or a total of 12’ 
minutes, formerly required with the electric 
grinder on a cast-iron cylinder of the same 
size. In this comparison, the air-motor 
drive is penalized to a certain extent, since 
the machine was working on a steel cylin- 
der which is tougher material to grind thar 
cast iron. 

A simple piping arrangement permit: 
either of two air connections to be made 
to the cylinder-joint grinder, as now 
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Air supply to the McQuade cylinder-joint grinder when the piston is not in the cylinder 


quipped with air-motor drive, dependent 
ipon which is more convenient for the 
operator. If the piston is out of the cylin- 
ler, the shop air hose is inserted in the 
cylinder from the back, as shown at A in 
one of the views, and coupled to a 3$-in. 
pipe connection which passes through the 
center-post to the front of the machine and 
thence upward through a J4-in. flexible 
rubber hose 77 to the air-motor M. Outer 
end P of the air line is plugged and a pipe 
swivel S between the %-in. tee and the 
|cover plate permits the tee and air hose to 
‘rotate as the machine is used. There is 
sufficient slack in hose H in conjunction 
| with three different motor extensions, sup- 
plied with the machine, to permit grinding 
cylinders from 22 in. to 32 in. in diameter 
and one special machine has been built for 
|a railroad to grind 39-in. cylinders. 

The piping arrangement described leaves 
the machine operator entirely unhampered 
by interference with the shop air hose. 
In case the piston is in the cylinder, the 
inner end of the air-supply line is simply 
plugged and the shop air hose connected to 
the outer end, as shown at B in the other 
view. Two swivels, SS, one on either side 
of the 3$-in. tee, permit the tee and air- 
motor hose 77 to rotate without winding up 
or twisting the shop air hose. Even with 
this arrangement the shop hose does not 
mterfere in any appreciable way with the 
operator. 


Gearshift Drives 
For Machine Tools 


Gearshift drives made in sizes from 14 hp. 
to 25 hp. which are available with motors 
having various speed ratings are manufac- 
tured by the Chicago Railroad Supply 
Company, Chicago 4, for practically all 
machine tools. These gearshift drives, 
cither with direct motor drive or belt drive, 
are furnished as standard equipment with 
four forward speeds. A reversing-drum 
control can be furnished which will give 
four reverse speeds also. 

When provided with two-speed motors 
the units have a total of eight forward and 
cight reverse speeds. Gear shifting is done 


Railway M 
| NOVEM ER ance! Engineer 


with a lever conveniently located for the 
machine operator’s use. Direct-connected 


Gearshift drive unit applied to an engine lathe 


drives are furnished with drip-proof motor 
frames to prevent damage caused to motors 
by flying chips or dripping. 


Multi- 
Production Lathe 


A semi-automatic lathe designed and 
equipped to machine duplicate shafts, which 
is intended for railroad shops where shafts 
are not produced in sufficient quantities to 
justify the set-up time required by the 
automatic lathe but are produced in large 
enough quantities to make the production 
afforded by the standard engine lathe too 


costly, is produced by the American Tool 
Works Company, Cincinnati 2, Ohio. Users 
report that it pays to set up multi-produc- 
tion lathes for lots containing as few as 


. four pieces. 


Multi-production lathes are equipped to 
use cemented-carbide cutting tools to the 
limit of their efficiency. They have the 
power, the range and the duplicating equip- 
ment to insure effective use of these high- 
speed cutting tools. The duplicating equip- 
ment provides the further advantage of 
eliminating time loss required for measur- 
ing and calipering and of reducing spoiled 
work to a minimum. 

An advantage in versatility over the au- 
tomatic lathe is offered by the multi-pro- 
duction lathe. By retaining all of the stand- 
ard engine-lathe features it provides the 
same adaptability and range as the stand- 
ard engine lathe while in addition through 
its combination of automatic length stops, 
positive diameter stops, direct measuring 
cross feed dials with indicating clips, and 
special multiple tooling, it offers in a very 
high degree the productive advantages of 
the automatic lathe. 


Heavy-Duty Hydraulic 
Metal-Cutting Machine 


The Racine Tool & Machine Company, 
Racine, Wis., has in its line two heavy- 
duty metal-cutting machines developed espe- 
cially for the cutting of solid bars of large 


Metal-cutting machine designed for heavy work 


dimension stock. They may also be used for 
the cutting of large tubing, structurals, 
tough alloys, forgings, castings, die steels 


A semi-automatic lathe which produces duplicate pieces 
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and all classes of non-ferrous metals. The 
Model 40-C which is illustrated has a ca- 
pacity of 14 in. by 20 in.; the 41-C has a 
capacity of 20 in. by 20 in. 

A positive progressive feed is provided 
for cutting tool steel and tough alloys. A 
flexible feed allows the saw blade to move 
rapidly in small areas of stock and when 
cutting through the light-walled section 
of tubings, structurals and shapes. All feeds 
are controlled through a graduated feed 
dial. Constant hydraulic pressure applies 
the feed and controls other operating func- 
tions. A single lever operates the controls. 

The machines are driven by a 3-hp. motor 
through five vee belts and an hydraulic 
twin-disc clutch connected to a three-speed 
transmission. Belts and pulleys are fully 
guarded. The table plates and steel wear 
plates on the vise jaws are replaceable and 
a swiveling vise can be furnished if needed. 


Plate Shears 


Plate shears of all-steel construction are 
offered by the Cincinnati Shaper Company, 
Cincinnati, Ohio, for use in shops having 
sheet or plate cutting work such as is 
encountered in railroad boiler and car 
shops. The shears are designed as pre- 
cision tools and are equipped with single 
control, back-gauge, adjustable stainless 
graduated scales in the work table and 
with front gauges having extension arms. 
The accuracy of cutting is said to be such 
that micrometer measurements are needed 
to detect variations in cut sections. 
The shears are furnished with four-edged 
knives as standard equipment which give 
four cutting edges on each knife before 
regrinding is necessary. Hydraulic hold- 
downs are used; these deliver a heavy uni- 
form pressure along the full length of the 
working table and serve to prevent slip- 
page of work even when there is a varia- 
tion in plate thickness. The holddowns 
are a series of independent plungers ac- 


tuated by oil pressure, spaced from end 
to end on 12-in. centers. All plungers exert 
a uniform pressure regardless of the amount 
of their movement and the pressure devel- 
oped by a single plunger is sufficient to 
hold in place any small work which is to 
be cut under it. 

The general design of the machine frame 
and the operating mechanism and drive is 
similar to that of the press brakes also 
manufactured by this company. 


Strainer for 
Machine Tools 


A non-clogging industrial strainer for use 
with turret lathes, screw machines, grinders, 
and all other machine tools that employ a 
cutting oil or coolant is manufactured by 
the Strainer Products Corporation, 75-77 
North Willow Street, Montclair, N. J., 
under the trade name of Strainco-Metex. 
The units have a long-period capacity for 
dirt, chips and grit. Strainer refills are 


Strainer for cutting oils or coolants used in 
shop machining operations 
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easily installed and old ones can be 
and made ready for re-use in a ma 
minutes. The efficiency of the strainer 
vents metal cuttings and chips from 
ing in the pump, and reduces the ti 
quired ordinarily for pump cleaning, ° 

The units are supplied in types, sizes, 
capacities adapted to every size and 
of machine tool. Manufactured of 
and wire strands knitted into a honeyc 
construction, the mesh is designed into 
collapsible strainer units of high capaci 
and large strainage area. 


Hard-Facing 
Welding Rod 


The Eutectic Welding Alloys Com 
40 Worth Street, New York 13, has intr 
duced into its line of products а new harf 
facing alloy rod which, when applied 
either the oxyacetylene ог electricar | 
welding processes, gives readings on (| 
Rockwell C scale of from 58 to 63. Th: 
new alloy is available in two qualities, as | 
EuteChrom 13 for oxyacetylene application, | 
and as EuteChrom 130 which is the same | 
alloy with the addition of special shielding | 
for arc welding with both a.c. and d.c. cur- 
rent. A special flux is used with Еле 
Chrom 13 when applying it оп steel ami 
an acetylene excess is required. In applica- 
tions on cast iron, an oxygen excess b 
employed. The alloy is said to depost 
readily on cast iron and all types of ste! 
At present the rod is furnished in onli 
\4-in. and ™g-in. sizes. 


Screw-Type 
Electrode Holder 


A screw-type electrode holder, one-thir’ 
lighter than its corresponding size clamp- 
type holder, has been announced by th 
Allis-Chalmers Manufacturing Co, Mi- 
waukee, Wis. Exposed metal surfaces o 
the holder are constructed of spatter-re- 
sistant Mallory metal. Simplified desir 
facilitates easy replacement of parts, ar 
heavy insulation and adequate handle ve 
tilation assure cool operation. It is avail- 
able in light and heavy duty sizes to accom- 
modate electrodes up to 3 in. diameter. 


Work 
Positioners 


The positioning equipment manufactured by 
the Ransome Machinery Company, Du 
ellen, N. J., usually thought of in connec- 
tion with positioning work for wel”. 
is proving useful in railroad shops for po- 
tioning distributor and feed valves. lubri 
cators, condensers, feedwater pumps © ° 
inder heads, driving boxes, crossheads 27 
other parts for shop operations. These m- 
clude assembly, overhauling, chippinz. 
grinding and drilling. Positioners rant 
from 100-Ib. hand-operated bench models 
and 500-1Ь. motor-operated models to ~- 
ton motor-operated units. Al] motor-ope 
ated models are equipped with constant- 
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elding positioner which can be employed 
usefully in other shop operations 


* variable-speed drives for rotated posi- 
oned work and the table tops have a 
ling range of 135 deg. 


uplex Rotary 
urface Grinder 


he Hanchett No. 24 duplex rotary sur- 
ice grinder, a product of the Hanchett 
fanufacturing Company, Big Rapids, 
lich, has fingertip control incorporated 
ito the machine for separate operation of 
5 two rotary work tables. The machine 
‚ equipped with two magnetic chucks in- 
'nded to eliminate much of the downtime 
‘quired for cleaning and reloading. Two 
irect-current motors, attached to the 
nderside of the carriage, drive the mag- 
etic chucks at variable speeds and are con- 
rolled from push-buttons centralized within 
istant reach of the operator. 

A 25-hp. 900 r.p.m. motor of the built-in 
ype is used to run the grinding wheel. 
‘ine finishes are obtained with segmental- 
ype grinding wheels. Other equipment in- 
ludes two 30-in magnetic chucks, an 18- 
1. segmental wheel chuck fitted with a set 
f grinding segments, necessary small mo- 


tors and controls for head feed and carriage 
traverse, two drum-type demagnetizing 
switches, an ammeter for the wheel motor, 
a flood light, a wheel dresser, and a wet 
grinding system including two motor-driven 
coolant pumps and tanks. 


Electrode 
For Heavy Work 


A heavily covered arc-welding electrode 
for flat and horizontal fillet welding as well 
as for flat butt welding has been announced 
by the Electric Welding Division of the 
General Electric Company. 


Designed for 


The GE type W-27 arc-welding electrode being 
used on a steel machine base 


weld requirements which include high me- 
chanical properties, rigid X-ray examina- 
tion, good profile, high deposition rate, and 
good surface appearance, the applications 
of the electrode include pressure vessels and 
pertinent connections, heavy machine bases, 
and structural parts such as column plates, 
columns, roof trusses, beams and girders 
where the thickness of the section permits. 
Known as type W-27, the electrode is 
characterized by a high melting rate which 
permits increased production and higher 
speeds at the same welding current as other 


Duplex surface grinder equipped with magnetic chucks 


Railway Mech 
NOVEMBER, ЗЧ Engineer 


electrodes. At comparable production speeds, 
it requires less heat input to the joint, 
thus reducing warpage and internal cooling 
stresses. 

The electrode operates on alternating 
current or direct current with either straight 
or reverse polarity. It has low spatter 
loss and easy slag removal and produces 
welds of good appearance. It is available 
in three sizes: 36 by 18 in., 14 by 18 in., 
and Ув by 18 in, and is rated A.W.S. 
classes E6020 and E6030. 


Portable 
Ball-Bearing Drill 


A large and powerful electric motor-driven 
drill, produced by the Black & Decker 
Manufacturing Company, Towson, Md., has 
a drilling capacity in steel for holes rang- 
ing in size from L$-in, using a suitable 
reducing sleeve, to 174 in. with its standard 
chuck. The motor housing is cast with 
an adapter pad which permits the drill to 
be fastened to a drill stand if desired; for 
hand use it employs a spade handle and 


Heavy-duty electric drill 


a pipe handle. The tool can be used for 
light reaming up to a l-in. diameter hole 
and for heavy reaming up to 34 in. Under 
full load it has a spindle speed of 160 r.p.m. 

Standard voltage for operating a uni- 
versal motor is 110 but units using 220 or 
250 volts can be furnished. In addition, 
although the standard no-load speed rating 
is 250 r.p.m., the drill can be furnished 
with no-load speeds of 350, 600, 800 and 
900 r.p.m. 


Heavy-Duty 
Armature Machine 


A heavy-duty armature machine developed 
by the Electric Service Manufacturing 
Company, Philadelphia, Pa., is capable of 
banding armatures up to 45 in. in diameter 
having shafts up to 96 in. long, and allows 
a 47-in. swing for the carriage. The tension 
device will travel or feed to within 4 in. of 
the headstock centers and 8 in. of the tail- 
stock centers. 

Two selective mechanical speed changes 
are provided, giving speeds ranging from 
11 to 80 r.p.m. It is possible to grind and 
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Armature machine with commutator slotting attachment and banding device in position 


true commutators 30 in. in diameter with 
lengths up to 1977 in. The tension device 
will handle steel or bronze wire of No. 10 
B&S gauge at any tension up to 500 lb. 
The commutator under-cutting attachment 
will service commutators from 5 to 30 in. 
in diameter and 1974 in. in length. 


Vertical Motors 


The Crocker-Wheeler Division of Joshua 
Hendy Iron Works, Ampere, N. J., has 
announced an addition to its line of pro- 
tected-type a. c. motors, consisting of a 
vertical drip-proof motor. It is rated at 
40 deg. C rise continuous duty with a 15 
per cent service factor and is designed for 
operation from 60 or 50 cycle, three- or 
two-phase circuits at all standard voltages. 
At present NEMA B flange type mountings 


Drip-proof construction, cast rotor bars and 
Vinylastic insulation are used’ to insure un- 
interrupted service 
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up to and including the 284 frame, and 
NEMA C face type mountings up to and 
including the 326 frame are available. 

All ventilating openings of this new line 
of motors are shielded against the entrance 
of dripping liquids and falling particles. 
Oversize ball bearings are provided which 
carry thrust in addition to the rotor and 
centrifugal bearing seals permit the use of 
softer grease for better lubrication and 
longer bearing life. | 

A recessed junction box allows ample 
room for making electrical connections. 
Rotor bars, fans and ‘end rings are cast 
in one operation from aluminum alloys. 
The frames are of cast construction and 
coils are protected with Vinylastic insu- 
lation. 


Low Brightness 
Fluorescent Lamp 


The General Electric Lamp Department, 
Nela Park, Ohio, has announced a low 
brightness 40-watt, 4,500-white fluorescent 
lamp in the 100-watt lamp size. It is de- 
signed to produce good quality illumina- 
tion without the need for the same amount 
of accessory shielding as is required for 
standard fluorescent lamps. 

Giving relatively low brightness, reduc- 
tion in shielding can be accomplished with- 
out an appreciable or corresponding increase 
in glare. A starting stripe, running length- 
wise along the tube of the new lamp, fa- 
cilitates starting. The lamp is suitable 
for use under any condition of humidity 
normally encountered. For most uses, longi- 
tudinal shielding only will be needed. 

The 40-watt lamp in a bulb normally 
used for the 100-watt lamp has slightly 
more than one-half the brightness of the 
standard G-E 40-watt, 48 in., T-12 white 
fluorescent lamp. It is instant starting; 
has mogul bi-pin base; shorted base pins: 
standard mogul bi-pin lampholders, and 
is used with regular instant starting bal- 
lasts designed for 40-watt lamps. Preheat 
40-watt ballasts may be employed with 
the new SS-400 "Jack Rabbit" split-second 
starter when available. Rated initial lumens 
are 2,000, 


Converter 
For Induction Heating 


A mercury-arc converter for the low-ire- 
quency range of electronic equipment re- 
quired in induction heating applications 
has been announced by the Allis-Chalmes 
Manufacturing Co., Milwaukee, Wis. 

Designed for electronically changing 
power at commercial frequencies oí 60 or 
25 cycles into 1,000- to 2,000-cycle power, 


Mercury-arc converter for low-frequency 
induction heating 


the frequency changer is suitable for suf 
plying power for forging, melting, a 
metal-treating applications where larg 
masses of metal or metal parts must by 
efficiently heated with this power at kil- 
watt capacities of 250, 500, 1,000 and higher’ 

Two applications of the converters hast 
been made in the past year, one being û 
300-kw. unit in a forge plant, and the othe 
a 250-kw. unit in use in the melting secti 
of a brass foundry. 


Eleetronie 
Air Filters 


A recent addition to the line of electrons 
air filters made by the American At 
Filter Co., Inc., Louisville, Ky. is '* 
Electro-Airmat in which the collector d 
ment is electrostatically charged Aims 
paper. Weighing 40 per cent less tha 
electronic filters having metal plate ^' 
lectors, the Electro-Airmat has an аг 
ance rating of 90 per cent or better w" 
atmospheric dust and smoke. 

Airmat is a cellulose product compe 
of a number of plies of porous, tissue-l's 
sheets formed of short cellulose fibers T 
"jack-straw" arrangement. When ал €“ 
trostatic charge is applied to the рї 
the plies tend to separate and cach " ' 
vidual fiber becomes a collecting electr“ 


which attracts and holds the dust 2 
smoke particles. Tt is also a mechan? 
filtering media and affords protect! 


against the infiltration of dust through 2" 
conditioning systems of railroad coache 
placed on sidings or when the power = 
off for any other reason. / 

Ease of installation and economy 3" 


Пса! Engine! 
Railway Mechan EBER, 1945 


o — -——m 


venience of maintenance are features 
imed for the Electro-Airmat. The power 
k which furnishes the voltage for the 
er operates on 110-volt 60-cycle single- 
ise current. Total power consumption 
approximately 220 watts at 110 volts, 
luding transformer losses in the power 
k. When the filter has accumulated its 
t load, it is removed and replaced with 


The three essential parts of an Electro- 
Airmat filter 


an material by turning a crank in a 
‘chanical loader which automatically folds 
+ paper into the serrated base section 
the filter unit. Spare cells loaded with 
an filters can be provided at convenient 
minal points. 


allasts for | 
luorescent Lighting 


зе American Transformer Company, 
ewark, N. J., has introduced a line of 
llasts for hot- and cold-cathode fluores- 
nt lighting. The manufacturer claims for 
e ballasts an exceptionally close matching 
ith tube characteristics, assuring maxi- 
um lamp life and maintained brightness. 
is also claimed that flicker, end-blacking 
ıd premature burn-outs are reduced. 


ea м2 = - 


е ballasts will fit all standard fixtures and 
е suitable for interior or exterior channels 


eing quiet in operation they are recom- 
ended for installations where the noise 
vel is low. 

The ballast has a roll-turn lead-out that 
“events strain on lead insulation and facili- 
tes wiring. Since this lead-out is of the 
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two-way type, it may be attached to exte- 
rior or interior channels, thus reducing the 
number of ballasts which need be stocked. 
Their dimensions make the ballasts adapt- 
able to all standard fixtures, 


Cold-Cathode Lamp 


Introduction of a cold-cathode K lamp has 
been announced by Sylvania Electric Prod- 
ucts, Inc., Salem, Mass. The lamp, which 
will be made in both 72 in. and 96 in. 
lengths of T8 (1 in.) diameter, will be 
instant starting and will have a rated life 
of 10,000 hours. On and off operation will 
have virtually no influence on reducing the 
life of the lamp. 

The base of the K lamp employs a special 
contact pin which fits into a lampholder 
punched with a hole of similar design. The 
variation in the design of the base was 
made to prevent the LS type fluorescent 
lamp from being inserted in a circuit de- 
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A special base avoids the possibility of applying 
an LS type lamp in a circuit designed for cold- 
cathode operation 


signed for the K lamp, or cold-cathode type 
of ballast, as the two lamps have different 
starting and operating characteristics. The 
lamp is especially adaptable for installations 
where maintenance is either difficult or 
costly. 


High- 
Tensile Steel 


Otiscoloy is a high-tensile steel manufac- 
tured by the Jones & Laughlin Steel Cor- 
poration, Pittsburgh 30, Pa. 

Excellent welding and forming charac- 
teristics are claimed as important features 
of this steel which may be hot-formed 
or cold-formed. Hot forming may be 
done without affecting its inherent prop- 
erties. Its cold formability is only slightly 
less than that of ordinary low-carbon steels 
and the bending radius can be safely taken 
at twice the thickness of the material with- 
out encountering difficulties. It is also 
capable of performing satisfactorily in mod- 
erately severe drawing operations. The 
usual careful shop procedure employed in 
welding low-carbon and medium-carbon 
steels is said to produce stronger and more 
ductile welds in this steel. No excessive 
hardnesses are obtained and no brittle 
zones develop adjacent to the welds. 

The steel is said to be corrosion and 
abrasion resistant. In sheet and strip form 
as well as in plate from %g in. to J4 in. in 


thickness, its physical properties are: 

Tensile strength, min., lb. per sq. in. 70,000 
Yield point, min., Ib. per sq. іп. .... 50,000 
Elongation in 2 in., min., per cent .. 25.0 

These values are slightly less in plates 
over 6 in. in thickness. 

'The physical property values are subject 
to some adjustment depending upon re- 
quirements of specific applications. Those 
given are typical values. 


Spring- 
Steel Latch 


A spring-steel speed-nut latch has been de- 
veloped by Tinnerman Products, Incor- 
porated, Cleveland 13, Ohio, for instant at- 
tachment and removal of box covers, access 
doors, panels and inspection plates. Spring 
arms of the speed nut snap over ball or 
grooved studs to provide firm attachment, 
yet studs may be withdrawn quickly. It 
is available in five degrees of pull-out ten- 
sion. Three styles of ball studs are avail- 


Parts and application drawing of 
speed-nut latch 


able: drilled and tapped for 6-32 screws; 
threaded shank with a 6-32 thread; and, 
plain shank for riveting. They are fur- 
nished in various lengths to suit applica- 
tion requirements. 


Hanna Glide- 
Ride Air Cylinder 


A cushioning device, designed for use on 
passenger-car trucks in high-speed service, 
has been developed by the Hanna Engineer- 
ing Works, Chicago, and is known as the 
Glide-Ride air cylinder. Flexibly connected 
between the truck bolster and the main 
frame, this cylinder (two per truck) oper- 
ates on compressed air taken from the 
signal line through a Y$2-in. restricted open- 
ing and utilizes an ingenious patented piston 
construction which permits the truck 
springs to function freely under light road 
shocks, but builds up pressure rapidly and 
supplies an effective air cushion to supple- 
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Hanna air cylinder installed between truck frame and bolster to give smooth riding in 
high-speed passenger service 


ment spring action as required under 
heavier shocks. 

Being double-acting, the cylinder also 
cushions rebound and, with one cylinder 
installed on each side of each truck, car 
sway on curves is minimized and cars per- 
mitted to negotiate the rougher sections 
of track more smoothly and at higher speeds 
than would otherwise be possible. An 
adaptation of this cylinder is also being 
developed for use in а cross-horizontal 
position between the rear truck frame and 
the spring plank to minimize the whip 
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Cylinder Packing 
Cylinder 


Head Weld Leathers 
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upper head screwed in place, with a syn- 
thetic rubber gasket to prevent any possi- 
bility of air leakage. The built-up piston 
has a travel of 4% in. in this cylinder and 
is constructed with two spring-supported 
packing leathers; annular ports lead from 
the center of the piston to the cylinder walls 
between the packing leathers; and two 
spring-loaded relief valves usually set for 
100 Ib. admit air through a %-in. port hole 
above each ball check and pass it through 
a %-in. hole in the plug at the other end. 

Valve 4 thus passes air in excess of 
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Cross-section showing details of construction of Hanna Glide-Ride air cylinder 


action of observation car ends while passing 
curves at high speed. In preliminary road 
service tests of one car set of these air 
cylinders on a Chicago, Milwaukee, St. 
Paul & Pacific passenger car which has 
made about 150,000 miles in the last year 
the cylinders functioned as intended and 
received no mechanical attention other than 
occasional inspection. 

Referring to the drawing, the construc- 
tion of the Glide-Ride air cylinder and 
piston will be apparent. The cylinder con- 
sists of a 512-in. seamless-steel tube with a 
steel head welded in the lower end and the 
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100 Ib. from above the piston back into the 
air-supply line at the piston center. Valve 
B simply passes excess air from below to 
above the piston. The stainless-steel piston 
rod, suitably packed to prevent leakage of 
air through the stuffing box, is hollow bored 
and takes air from a special fitting and 
142-in. orifice in the air-signal supply line 
and delivers it to the center of the piston. 
The leather bellows, illustrated, protects 
the piston rod against dirt and moisture. 
Necessary flexibility in attachment of the 
cylinder between the bolster and truck 
frame is secured by means of rubber wash- 


ers inserted between steel supporting plate 
on the upper and lower anchor bolts, 

In operation, the piston normally rid 
at about the center of the cylinder. Air: 
admitted at signal-line pressure of 65 |) 
through the hollow piston rod to the pist 
center, from which it is delivered throu 
three lateral holes to the piston walls a 
thence past the packing leathers until pre 
sures are equalized on both sides of t 
piston. Any upward movement of tl 
piston then compresses air above it a 
permits air to flow past the bottom leath 
into the space below. Similarly when tl 
piston moves downward air pressure 
built up below the piston and additional a 
is drawn in above. 

This pumping action continues until a 
pressure is built up to 100 Ib. pressure o 
both sides of the piston permitting it ! 
float freely under light road shocks a 
small spring travel. In case excessive sho; 
carries the piston nearly to the top of t 
cylinder, air pressure builds up rapidly! 
resist and finally stop this movement. Ti 
excess air is then slowly exhausted throy 
relief valve В to the underside of the pista 
Rebound is similarly cushioned when i 
piston moves towards the bottom of ti 
cylinder, only in this instance the exci 
air passes through relief valve A back ist 
the air supply line. Since there is no ls 
of air to the atmosphere very little air i 
required for operation of the cylinders. Th 
cooling effect when air expands through th 
relief valves is said to offset heating “| 
compression, so there is no material incr 
in temperature. í 

The Glide-Ride air cylinder for railw 
passenger cars is a patented device, 
principle of which has been thoroug 
tested ой other types of vehicles. lt 
simple and no mechanical parts requ 
close tolerances or frequent adjustment 


Draft-Key Retainer 


The Illinois Railway Equipment Compas) 
Chicago 4, is now distributing an impr 
draft-key retainer which has the 2 
of the A.A.R. as an acceptable 
standard. It replaces the plug rel 

which is held in place by a cotter am 
intended to insure against the accom» 
removal of a retainer and subsequent & 
placement of the draft key. The Gem 
consists of a grooved plug in which al 
ing member, shaped to fit the 
tion of the plug, is inserted and lod 
place by bending over a projection? 
keeper portion of this member. 


Phantom view of application of 421-19 
retainer 
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ateh Bolts 


rdened self-tapping patch bolts are 
‚геа by the Parker-Kalon Corporation, 

Varick Street, New York 14, as being 
st effective for making repairs to pas- 
ger-car side sheets without the necessity 
tearing out any interior trim. They are 
lied through holes punched or drilled 
Һе replacement sheet to match the holes 


atch bolt used in applying passenger-car 
side sheets 


the structural members of the car. The 
ts are turned in with a socket or an end 
2nch and, when firmly seated, the square 
idshank of the bolt is removed with a 
:ksaw, bolt cutter or chisel. The head is 
n dressed down to a standard round 
itour with a file. 


arlite 
terior Paneling 


aptable to a wide variety of applications 
railway car construction, attractive and 
able Marlite interior paneling, made by 
rsh Wall Products, Incorporated, Dover, 
о, is manufactured in a complete range 
colors and patterns that meet any in- 
lation requirements and will comple- 
it any decorative scheme. Attractive 
хі veneers and wood patterns have al- 
fy gained popularity for use in lounge 


cars, club cars and dining cars where 
warm and pleasing interiors are required. 

Marlite plain colors and tile patterns with 
a high-heat bake finish and heat-resistant, 
are available for finishing off sanitary fa- 
cilities in cars, as well as in other locations 
where modern and easy-to-clean interiors 
are required. A sealed surface which is 
resistant to moisture, grime, mild acids and 
human hair oil reduces maintenance upkeep 
and provides an attractive, colorful interior. 
Delivered in large, wall-size panels, Marlite 
is quickly and easily cut and applied. 


Box-Car Ends 


The Standard Railway Equipment Com- 
pany, Hammond, Ind., has changed the 
design of its Dreadnaught steel end for 
box cars to provide a l-in. increase in 
the depth of corrugation, Corrugztions 
are now 4-in. deep and they are reinforced 


The depth of corrugation has been increased 


in this box-car end 


Bar in a lounge car finished with Marlite panels 


ty. Mechanical Engineer 


MBER, 1945 


on the compression side since tests made 
by the company have indicated that fail- 
ures developing in service occurred on the 
compression side before they did on the 
tension side. The use of this improved 
corrugated beam construction in combina- 
tion with the semi-restrained beam action 
of W-section corner posts results in sub- 
stantially increased strength and the pos- 
sibility of weight saving, particularly when 
high-tensile steels are used. 

This company has also announced a new 
design of gondola-car end which provides 
space in the corners of the end for the use 
of a W-section corner post construction. 
The advantages of this type of corner are 
available without any interference with 
the inside dimensions of a car. 


Hydraulic 
Shock Absorbers 


Direct-action two-way hydraulic shock ab- 
sorbers for freight cars now are well past 
the experimental stage and are being thor- 
oughly tested on refrigerator and tank cars 
with excellent results, according to an an- 
nouncement of the Monroe Auto Equipment 
Company, Monroe, Mich. The freight-car 
shock absorbers are similar in design and 
type of mounting to those used successfully 
on new streamliners and other passenger 
equipment. In their development, Monroe 
has combined improvements made over 
nearly seven years in shock absorbers for 
rail passenger cars with experience recently 
gained in the volume production of direct- 
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Hydraulic shock absorbers are mounted outside 
the spring nest between the bolster and the 
spring plank 


action two-way hydraulic shock-absorbing 
devices for heavy tanks and trucks used 
in the war. 

Tests so far have shown that the two- 
way hydraulics lessen to a minimum the 
number of times when springs go solid and 
control rebound as well. The two-way 
shock absorbers, taking the shock load 
off the bearings of the freight-car trucks, 
act to lessen wear on all parts of the car 
including the springs, brakes, wheels and 
axles. Comparative tests of tank cars 
equipped with the two-way hydraulics and 
cars not so equipped showed that on cross- 
country runs the steel straps holding the 
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Hydraulic two-way shock absorber shown as it would be mounted on a freight-car truck 


tanks on the cars without the shock absorb- 
ers worked loose. Resultant sloshing of 
oil in the tanks, increasing sidesway and 
shock, caused so much wear and tear that 
it was necessary to make major repairs 
before the cars were again ready for serv- 
ice. Straps on the hydraulically equipped 
cars remained tight, 

Other experiments are said to have dis- 
closed that breakage losses on such prod- 
ucts as eggs and other perishables and tile 
were reduced materially when cars were 
equipped with two-way hydraulic shock ab- 
sorbers. This extended even to meat which 
is hung on hooks in the cars. Cushioning 
with the two-way shocks cut down the 
percentage of meat falling off the hooks 
and thus being damaged. 

These shock absorbers are mounted on 
the outside of the freight-car trucks between 
the bolster and the spring plank, and do 
not take the place of the springs. Full 
spring action is retained. 


Front End 
Arrangement 


The Amweld locomotive front end arrange- 
ment has been announced as the first prod- 
uct of the newly formed Railway Equipment 


Diagrammatic views of Amweld locomotive front end arrangement 
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Division of the American Welding & Manu- 
facturing Company, Warren, Ohio, follow- 
ing acquisition by the company of manu- 
facturing rights to the basic Locomotive 
Economizer Corporation patents and de- 
signs. The device is intended to provide a 
free and uniform flow of gases to the loco- 
motive stack while offering maximum im- 
pedance to the sparks and cinders. Of unit 
construction and individually engineered, 
this front end may be installed with a mini- 
mum of fitting in any of the principal types 
of locomotives. With necessary supports, 
it consists essentially of a streamline hous- 
ing of %g¢-in. steel which totally encloses the 
exhaust-steam entry and stack outlet. 
Louvres of 134-іп. by 134-in. by %-in. 
angles are located at the front and sides 
of the housing to provide an easy exit for 
flue gases while serving to arrest sparks. 
The application of aerodynamic principles 
to the design of the housing and arresters is 
said to contribute much to the efficiency of 
operation of the unit by permitting the use 
of a larger exhaust nozzle, reducing the 
back pressure on the cylinders below the 
range normally encountered. In addition to 
increasing draft through improved airflow 
to the stack, the curvature of the housing 
tends to equalize the draft through the 
flues. The central flues, which would nor- 
mally bear the burden of the draft, are 
restricted so as to apportion the load more 
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evenly. This equalized draft tends to eli 
nate concentrated burning and to resuli 
an even firebed with an accompanying 
duction in fuel consumption. 

The combination of louvre design 
location is said to be particularly suite 
reducing both the size and quantity 
cinders emitted from the stack. Larger | 
ders never enter the louvres, being exclu 
by their size and inertia; these drop d 
to the bottom of the unit where they : 
be cleaned out periodically. Smaller cin 
which succeed in entering between the í 
legs of the louvres break ир on impact y 
the second leg and are pulverized to ur 
jectionable size. 

Maintenance problems in connection э 
this front end are considerably simplif 
Flue cutting, the result of the abra 
action of cinders travelling through 
flues, is related to their velocity of tra 
By equalizing draít, flue cutting is min 
ized as a result of lessened cinder velocit 
Repair work is further lessened by the : 
stitution of rolled-steel louvres for com 
tional nesting, thus eliminating the fami 
problem of clogged and burned-out nett 


Speed 
Indicators 


Railroad speedometer equipment М 
manufactured by the Jones Motrola Û 
poration, 432 Fairfield avenue, Stamís 
Conn., can be applied to any type of la 
motive, steam, Diesel, electric, or gaso 
These speed indicators with cab-m 
gauges are standard equipment on 3 
motives of a number of roads and are 
on some locomotives by others. | 
An installation consists of speedom 
head actuated by а fly-ball governot 
flexible shaft of suitable length, asl 
drive unit. There are two models of d 
units, one designed for use with 
bearing mounted axles, and the other! 
plain íriction type bearings. For 
bearing axles, the drive unit is moun 
the cover of the box, as alignment 
movement of the axle are enr. 
forked angle fastened to the end d 
axle engages thẹ cross bar and drives 
unit. For plain-bearing axles the d 
unit is mounted directly оп the end of 
| 


punting for speedometer drive unit on a 
plain-bearing axle 


Пе and moves up and down and laterally 
an integral part, eliminating the problem 
alignment. A suitable bracket on the 
) inside of the box engages the vertical 
1 and keeps the housing from turning. 


noke 
ozzle Silencer 


silencer is now furnished by the T-Z 
ilway Equipment Company, Chicago, in 
mit assembly with the smoke-preventer 
zle which it has been furnishing to the 
roads. One end of the nozzle is ma- 
ied and fitted into a combustion sleeve, 
the other end is fitted with а %4-in. 
: nipple 3 in. long. The silencer, fitted 
und the nozzle, consists of an outside 
1 made of a steel stamping and an inner 
l made of hardware screen. А ¥%-in. 
iket of acoustic material is placed be- 
en them. This assembly is held firmly 
lace by a gland nut which fits around 
nipple. 
he design permits the silencer to be 
oved easily and quickly so that it can 
sleaned and the acoustic material or 
smoke-preventer nozzle removed if 


| 


necessary. The bracket which holds the 
unit may be attached to the outside firebox 
sheet in any position to prevent interfer- 
ence with staybolt heads, piping, and other 
parts. It is essential that a 1-in. opening be 
provided between the silencer and the out- 
side firebox sheet so that the correct amount 
of air will be drawn into the unit. 


Franklin Changes 
Locomotive Booster 


The Franklin Railway Supply Company, 
Incorporated, New York 17, has recently 
made a number of improvements in its 
Type E booster. This booster is now desig- 
nated as the Type E-l and provides for 
operation up to 35 m.p.h. and can be placed 
in operation at speeds up to 22 m.p.h. 

The steam passages of the cylinder have 
been redesigned to produce a better steam 
flow. The pistons are made from cast steel 


- теа 


Type E-1 booster suitable for service at speeds | 


up to 35 m.p.h. 


Outside Firebox Sheet 


2'0.0. Combustion Tube 


Arrangement of smoke nozzle silencer 
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and equipped with sectional packing. The 
axle bearing cap is designed to allow the 
use of through bolts. Stops for valve and 
cylinder bushings have been provided on 
valve chest heads and the cylinder heads. 
'The crank shaft has a strengthened crank- 
arm fit. Principal parts of the valve gear, 
suchas the eccentric crank, eccentric rod 
and valve rocker, are made from heat- 
treated alloy steel to increase their strength. 

The Type E-1 booster can be furnished 
with Alemite lubrication for the crank shaft, 
bearings and the idler-gear bearing, which 
permits applying grease to these bearings 
from the outside if this is desired. 


Rust Inhibitors 


Two types of rust inhibitors, Carbo C and 
Carbo N, which have been designed for 
temporary rust prevention on metallic ma- 
terials during inside storage, have been 
developed by the Carbozite Corporation, 
Pittsburgh, Pa. Carbo C inhibitor, the more 
universal of the two is inactive on all metals 
‘and alloys, including magnesium and alumi- 
num, while Carbo N inhibitor has no effect 
on iron, steel or ferrous alloys, although it 
does have a slight action on softer metals, 
such as lead, zinc, magnesium and alumi- 
num. 

Carbo C and Carbo N prevent rust in 
lines that drain salt solutions and can be 
also used in a mixture with cutting oils to 
protect threads from rust. Both Carbo C 
and Carbo N are distributed in concentrated 
form only, and are mixed in proportions of 
from 25 to 100 gals. of water for each 
gallon of inhibitor. 


Flared 
Tube Fittings 


Leakproof joints even under maximum vi- 
bration and pressure are said to result 
from the use of flared tube fittings manufac- 


Two-piece flared-tube fitting 


tured by the Grinnell Company, Providence 
l, R. I. These are two-part fittings which 
are so designed that there is no shearing 


action to injure the tubing at the point of . 


flare when the nut on the fitting is tight- 
ened. No reduction in diameter of the 
tubing results when the fittings are ap- 
plied and there are no obstructions at the 
joint. Stock sizes of these fittings are avail- 
able in steel up to % in. outside diameter 
and in malleable iron up to 5$ in. outside 
diameter. Stainless-steel and brass fittings 
can be furnished. 
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A.S.M.E. Railroad Division 
Program for 1945 Meeting 


THE Hotel Pennsylvania, New York, 
will be the headquarters for the 1945 an- 
nual meeting of the American Society of 
Mechanical Engineers which is scheduled 
for the week beginning Sunday, November 
25. Among the divisions to hold sessions 
are Fuels, Applied Mechanics, Railroad, 
Oil and Gas Power, and Heat Transíer. 
Fuels will be discussed along the lines of 
railroad requirements as originally planned 
for the Chicago semi-annual meeting which 
was cancelled because of O. D. T. regula- 
tions. One session of the Oil and Gas 
Power Division will be devoted to oil and 
gas power, two to gas turbines, and the 
fourth to a symposium on gas turbines. 
Thursday, November 29, will be Railroad 
Day and the annual luncheon of the division 
will be held at noon. At 8:15 p.m. the Rail- 
road Division will hold a joint session with 
the Applied Mechanics Division. The tech- 
nical sessions for the day are as follows: 


RAILROAD Division 
Thursday, November 29 
9 a.m. 


Railroad Motive Power Trends, by Ralph P. 
ohnson, chief engineer, The Baldwin Locomotive 

orks. 

2 p.m. 

Railroad Passenger Cars—1946 Models, by A. 
W. Clarke, assistant general mechanical engineer, 
American Car and Foundry Company. 

Tests of Oil-Film Journal Bearings for Railroad 
Cars, by S. J. Needs, Kingsbury Machine Works, 
ne. 


Joint SESSION RAILROAD AND APPLIED MECHANICS 
Divisions 
? 8:15 p.m. 

Crank-Pin Design for Locomotives, by О. J. 
Horger, chief engineer, Railway Division, The 
Timken Roller Bearing Company, and W. I. 
Cantley, mechanical engineer, Association о! 
American Railroads. 

Design and Appličation of Rail Transportation 
Gearing, by D. R. Meier and J. C. Roads, Gen- 
eral Electric Company. 

The Railroad Division will also hold a 
joint meeting with the Fuels Division on 
Wednesday, November 28, at 2 p.m. when 
there will be a Symposium on the Utiliza- 
tion of Solid Fuels in Railroad Motive 
Power. The speakers will be K. A. Browne, 
research consultant, Chesapeake & Ohio; 
C. F. Hardy, chief engineer, Appalachian 
Coals, Inc. ; A. A. Raymond, superintendent 
fuel and locomotive performance, New York 
Central System, and R. A. Sherman, super- 
visor fuels division, Battelle Memorial In- 
stitute. 


USS Cor-Ten Cars After 
Ten Years' Service 


IN celebration of the tenth anniversary 
of the first substantial application of USS 
Cor-Ten steel, the Carnegie-Illinois Steel 
. Corporation exhibited on October 10 at the 
Homestead steel works, Pittsburgh, Pa., 
a group of 14 light-weight freight cars of 
several types which have been in service 
during a major part of the period since the 
development began. Twelve of the cars 
were originally built of Cor-Ten steel and 
two were test cars in which the service of 
Cor-Ten steel was compared with that of 
Man-Ten steel and hard aluminum alloy. 
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During the afternoon these cars were in- 
spected by members of the Car Construc- 
tion Committee of the Association of Amer- 
ican Railroads, Mechanical Division, and of 
the American Railway Car Institute Com- 
mittee on Freight-Car Design then meet- 
ing at Pittsburgh. The party were guests 
of the steel company for luncheon and 
dinner. 

The largest group of cars comprised 
seven Bessemer & Lake Erie 50-ton light- 
weight hoppers. These were from the lot 
of 100 USS Cor-Ten cars weighing a few 
hundred pounds over 30,000 each which 
were built in 1935 and have since been in 
continuous heavy service on the home road. 
In the design of these cars very thin sheets 
were employed. The side sheets and top 
floor sheets were 965 in. thick; the bottom 
floor sheets % in. thick, and the hopper 


sheets 5$» in. thick. The interiors of the 
cars present the characteristic, uniform 
pitted appearance of Cor-Ten steel wi 
no accumulations of heavy spalling sa 
characteristic of carbon steels. With o 
exception, there was по visual eviden 
that any of the sheets in these cars h 
been weakened by corrosion, although the 
were signs of more than average corrosi 
conditions at the horizontal riveted joi 
between the side sheets and hopper shee 
In one hopper car there were short brea 
in a side sheet near the lower end of t 
joint between the side sheet and the hopp 
slope sheet. The thickness of the sheet 
the fracture and other evidences of 
chanical damage of the floor sheets i 
gest that the breaks in this sheet wt 
due to causes other than corrosion. 
The general condition of the sides à 


Orders and Inquiries for New Equipment Placed Since the Closa 
of the October Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Central of New Jersey ... 3!  2,000-hp. Diesel-elec. pass. . Baldwin Loco, Wks. 
Missouri-Kansas-Texas 22  2,000-hp. Diesel-elec. ....... Electro-Motive 
St. Louis-San Francisco ...... 22  2,000-hp. Diesel-elec. ... Electro-Motive 
Union Pacific ,.. cis needs 12 3-unit 6,000-hp. Diesel elec... Fairbanks-Morse & Co. 

1°  4-unit 6,000-hp. Diesel-elec. .. Electro-Motive 
FREIGHT-CAR ORDERS | 

Road No. of cars Type of car Builder 
Clinchfield. ; 20 70-ton covered hopper Anierican Car & Рт | 
Missouri-Kansas-Texas . 150 40-ton automobile Company shops 

. 50 50-ton automobiles ...... Company shops 
Reading . Е Sud n ue 1,000 $0-ton. box: ren Company shops 
St. Louis.San Francisco 30'^  50-ton automobile ....... Pullman-Standard 

2005 70-оп hopper ballast American Car & Fary.| 
100 70-ton covered hopper . ..... Company shops | 
20 Cabooses 2.5 орча ER Company shops 
FnEIGHT-CAR INQUIRIES 
Elgin, Joliet & Eastern RES 300 50-ton gondola .. 


200 50-ton flat 
р М 50 50-ton hopper 
New York, Chicago & St. Louis 500 50-оп box 
100 70-ton covered hopper 


PassENGER-CAR ORDERS 


Road . No. of cars Type of car Builder 
Denver & Rio Grande Western 
Chicago, Burlington & Quincy 6* 10-car trains Edw. G. Budd 
Western Pacific ............... 


Missouri-Kansas-Texas ..... | 


St. Louis-San Francisco ...... f 241 2 bagg.mail ..:.:.:.. s Pullman-Standard 
4 chair .Pullman-Standard 
2 chair-lounge . Pullman-Standard 
2"dinets сд CHE Pullman-Standard 
12 sleeping ........... . Pullman-Standard 
2 obs.-lounge . Pullman-Standard 
Pennsylvania ................ 708 Coaches ............. Company shops 


| Company shops 
Company shops 
Company sheps 


5: Double-unit dining .... | 
5 Lounge-buffet-obs. ... 
5*  Lounge-buffet-bagg. 


1 For use in commutation service. The locomotives will be of double-end type; that is, having 


3 The three-unit locomotive has been desi y 
tested on a run from south of Salt Lake ity, Utah, to Los Angeles, Cal., in freight hauling | 
possibly in passenger service. The four-unit locomotive is to be tested between Green 
and Ogden, Utah, under exact loads and conditions to determine compárison of performance £ | 
unit with the Union Pacific’s “Big Boys," or 4000 class, 4-8-8-4 type, locomotives. 
new locomotive will also be conducted between Salt Lake City and Los Angeles. 

4 With loading devices. 

5 Pending approval by the United States District Court. The automobile cars will cost пе 
the hopper ballast cars, $895,000. 

Note: The St. Louis-San Francisco has petitioned the United States District Court for PE 
to purchase three 4,000-hp. Diesel-electric road engines as part of proposed spending ot s 
on post war equipment for the road's passenger and freight service. ` 

* The six trains of stainless steel construction, will be hauled by Diesel power. They will № 
in operation next year between San Francisco, Calif., and Chicago, and will be operated by three п i 
jointly under the name of “California Zephyr.” The trains will embody all of the most de 
velopments in design and construction, including cars with the ‘‘vista dome" features. Фр | 
Nea mint for the cars and locomotives will be approximately $10,500,000, divided among the 
railroads. 

1 For two 12-car streamline trains to replace present equipment now operating on the Texas ы 
between St. Louis, Mo., and San Antonio, Tex, А Y 
* These cars are to be used to reequip the Trail Blazer and the Jeffersonians, over-night cox 

between New York and Chicago and St. Louis, Mo. 


hanical E^ 
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chord members of these cars indicates 
they have stood up well under service 
uring frequent passage through car 
pers. 
nother hopper car of the same design 
one of five built in 1935 for the Pitts- 
zh & Lake Erie. The side sheets of this 
had already failed through corrosion 
he junction of the side sheets with the 
per sheets and narrow patches had been 
lied. 
wo test cars for direct comparison of 
service of Cor-Ten steel with other ma- 
als were also in the exhibit. In one of 
е cars the comparison is with a hard 
ninum alloy and in the other with USS 
n-Ten steel. These are from a group 
thirteen 50-ton hopper cars owned by 
Carnegie-Illinois Steel Corporation 
ich were rebuilt as test cars for com- 
ing USS Man-Ten, copper-bearing steel 
| aluminum alloy with the USS Cor- 
n. The comparisons were between %6- 
and 14-іп. Cor-Ten, 34e-in. and %-in. 
in-Ten, %-in. copper-bearing steel, and 
in. aluminum. The test has now been 
npleted after an average service to pene- 
tion as follows : 346-іп. Cor- Ten, 51 mos. ; 
in Cor-Ten, 66 mos.; 94g-in. Man-Ten, 
mos.; 14-іп. Man-Ten, 36 mos.; %4-in. 
»per steel, 35 mos. ; 4 -іп. aluminum, 52S 
hard, 30 mos. 
The Bessemer & Lake Erie now has in 


PITTSBURGH STEEL FOUNDRY CORPORA- 
ох, Fort Pitt Division.—The Pittsburgh 
‘eel Foundry Corporation, Glassport, Pa., 
is purchased the plant and equipment of 
е Fort Pitt Steel Casting Company, 
[cKeesport, Pa., which it will operate as 
ie Fort Pitt Division. Т. F. Dorsey, who 


T. F. Dorsey 


has had many years of varied experience 
it Fort Pitt, has been appointed general 
manager of the division. Since the first of 
this year, Mr. Dorsey has been associated 
with Pittsburgh Steel Foundry in an 
assistant sales manager capacity. During 
the previous ten years he had been Fort 
Pitt’s sales manager. 


Rallway Mechanical Engineer 
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service over 6,000 lightweight hopper cars 
of USS Cor-Ten construction with nominal 
capacities of 70 and 90 tons. These cars 
were first built in 1936. The bodies of 
both capacities are the same. The weight 
of the 90-ton car is 48,500 Ib. The side and 
top floor sheets are YV$-in. material; the 
bottom floor sheets of 549-in. material, and 
the hopper sheets %4g-in. The two cars 
exhibited are in good condition. 

The remaining two cars of the exhibit 
were 50-ton box cars, one built in 1938 
for the Bessemer & Lake Erie by the Pull- 
man-Standard Car Manufacturing Company 
of light-gauge welded sheets, weighing 
38,300 Ib.; the other, weighing 43,200 1b., 
was built by the American Car and Foundry 
Company in 1941. The body structures of 
both of these cars are in generally good 
condition. 


AM and FM Radio 
Systems Tested 


FREQUENCY modulation and amplitude 
modulation radio systems were tested simul- 
taneously under identical operating condi- 
tions utilizing equipment of comparable 
engineering specifications in experiments 
concluded October 1 by the Atchison, To- 
peka & Santa Fe and the Farnsworth Tele- 
vision & Radio Corporation 

The tests, conducted in the Santa Fe 


Supply Trade Notes 


Ralph W, Payne has been appointed 
southern representative on railway special- 
ties, general castings and machine work, 
with offices in Washington, D. C., for the 


Pittsburgh Steel Foundry Corporation, 
Glassport, Pa. 

* 
AMERICAN LOCOMOTIVE COMPANY. — 


Eleven of the 12 buildings erected by the 
government on land leased from the Amer- 
ican Locomotive Company at the Sche- 
nectady, N. Y., plant in 1942 have been 
purchased by the company and now are 
devoted to peacetime production. These 
buildings include four major and seven 
auxiliary structures. All were used for 


Miscellaneous Publications 


"A SURVEY IN SEATING.” —Heywood- 
Wakefield Company, Gardner, Mass.—The 
much-discussed study of body measure- 
ments conducted by Dr. Ernest A. Hooton, 
professor of anthropology at Harvard Uni- 
versity, has been published in book form 
by the Heywood-Wakefield Company, spon- 
sors of the survey. The book reports the 
findings of the investigations and includes 
more than 50 tables of correlations pre- 
pared by the research staff. In addition to 
the report of Dr. Hooton's work, the book 
includes information on the results of an 
independent survey made by the company 
on body shapes. The book is available to 
members of the railway industry without 
charge. 


Corwith yards in Chicago, indicated that 
both FM and AM systems" are capable of 
rendering satisfactory service in railroad 
operation, according to engineers in charge 
of the experiments. Both systems, it was 
pointed out, have certain inherent advan- 
tages, and a choice would depend on the 
economic, installation, operation and main- 
tenance factors involved in individual 
projects. 

The equipment tested for both AM and 
FM employed the “auto pulse” checking 
system, in which a small light flashes in 
the locomotive cab every few seconds when 
the engine is in operating range of another 
radio-equipped unit. Because of its safety 
factor, it was pointed out, this new check 
system will have many applications in the 
railway field. The pulse technique em- 
ployed in this system is an adaptation of a 
war-time identification development where- 
by friendly aircraft can automatically 
identify each other. 

The tests were made in the presence of 
W. N. Krebs, chief engineer of the Safety 
and Special Services Division of the Fed- 
eral Communications Commission; Major 
H. A. Mugliston of the British Army staff. 
Washington, D. C., and John L. Niesse, 
New York Central, chairman, and other 
members of the Train Communications 
Committee of the Association of American 
Railroads. 


the production of war materials, including 
tanks and tank destroyers. The largest 
of the buildings purchased is the gun tube 
shop covering an area of 109,000 sq. ft. 
Others include combat tank assembly and 
mobile howitzer assembly shops and the 


Robert B. McColl 


government warehouse, now a Diesel parts 
warehouse. Some of the buildings now will 
be devoted to the development of a new 
line of Diesel locomotives soon to make its 
appearance. t 
Robert B. McColl, vice-president in charg 
of manufacturing, has been elected execu-, 
tive vice-president of the American Loco- 
motive Company. W. L. Lentz, of Schenec- 
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tady, N. Y, whe directed the company’s 
tank and locomotive manufacturing pro- 
gram there during the past five years, 
succeeds Mr. McColl as vice-president and 
J. J. Smith succeeds Mr. Lentz as manager 
of the Schenectady plant. Joseph W. S. 
Davis has been appointed assistant district 
sales manager, New York district, with 
headquarters in New York. Mr. Davis was 
previously assistant sales manager of the 
Railway Steel-Spring division. John Sea- 
gren has been appointed chief engineer in 
the Diesel engine division at Schenectady. 


Robert B. McColl, executive vice-presi- 
dent, was educated at Kilmarnock Academy 
and the Science and Art College, in his 
native Kilmarnock, Scotland. He began his 
apprenticeship in locomotive building with 
the Glasgow & Southwestern railway in 
Scotland. After a period with Robert 
Stephenson & Sons in Darlington, England, 
he joined the Montreal Locomotive Works 
in Canada, an affiliate of American Loco- 
motive Company. After World War I he 
was with the Armstrong-Whitworth Com- 
pany in England but soon returned to 
America as assistant manager of the 
Schenectady works of American Locomo- 
tive. He since has been successively mana- 


W. L. Lentz 


ger of this plant, president of the company's 
Diesel engine manufacturing division, the 
old McIntosh & Seymour Corp., president 
of the Alco Products division, and vice- 
president in charge of manufacturing for the 
company. During the war, he directed the 
company's huge war production program. 


W. L. Lentz, vice-president in charge of 
manufacturing, took over the management 
of the Schenectady plant at the outset of 
the war and supervised the conversion of 
the plant from its locomotive building 
operations to tank production. He was an 
aviation cadet and artillery officer in the 
last war and began railroading in 1913 with 
the New York Central. For an interval 
after 1937, Mr. Lentz was sales manager 
of the Standard Stoker Company. 


John Seagren, chief engineer, Diesel 
engine division at Schenectady, was in the 
employ of Fairbanks, Morse & Co. from 
1925 to 1932, specializing on Diesel engines 
and air compressors as a design engineer 
until he was appointed development engi- 
neer in the research and development de- 
partment. He joined the Atlas Imperial 
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John Seagren 


Diesel Engine Company as development 
engineer in charge of experimental and 
development work in 1932 and in 1936 was 
appointed chief engineer in charge of all 
experimental work and engineering in both 
the Oakland, Calif., and Matoon, Ill., plants 
He became development engineer on post- 
war production for the Northern Pump 
Company, Minneapolis, Minn, in May, 
1944, and in July 1945, became associated 
with the American Locomotive Company. 


* 


MONROE Auto EQUIPMENT COMPANY.— 
The Monroe Auto Equipment Company, 
Monroe, Mich., has announced an expansion 
of its factories to a point where 454,000 
sq. ft. of floor space will be available, more 
than three times the space available in 1940. 
Major steps in this expansion include a new 
plant purchased in Hillsdale, Mich., for the 
production of truck seats and for molding 
and compounding rubber, and enlargement 
of two plants in Monroe. 

Donald L. Whitehouse, whose appoint- 
ment as manager of the Chicago office of 
the Monroe Auto Equipment Company, 
Monroe, Mich., was reported in the Octo- 
ber issue, was born in Chicago on January 
14, 1906. Upon his graduation from Wash- 


Donald L. Whitehouse 


ington University, St. Louis, Mo., in 1933, 
he went with the Firestone Tire & Rubber 
Co. in the production control department at 
Los Angeles, Calif. In 1939 he became 
sales manager of the Hydro-Gas Company, 
Winston-Salem, N. C., and in 1940 was 


appointed assistant manager of the Wej 
ington, D. C., office of the Monroe Asti 
Equipment Company. 

* 


FirTH-STERLING STEEL Company. - 
Floyd Rose, formerly president of Vag 
dium Alloys Steel Company, has been elects 
chairman of the board of Firth-Steriin 
Steel Company, McKeesport, Pa. Mr. Ros 
had been with Vanadium-Alloys Ste 
Company since 1926, and prior to that ha 
been vice-president of the  Heppens 
Company. According to Mr. Rose, Th 
Firth-Sterling Steel Company plans to xi 
more melting and rolling units to its mi 
facilities and will expand its research an 
metallurgical departments. 

* 

PaNTAsorE  CoMPANY.—fFrank (т 
formerly with the New York Central Sg 
tem, has been appointed manager of th 
railroad division of the Pantasote Compan 
Previous to his connection with the N 
York Central, Mr. Geraci was chief e» 


Frank Geraci 


diter of the Washington, D. С, ud 
cinnati, Ohio, offices of the War De 
ment's Transportation Corp., and was 
the War Production Board in the t 
portation equipment division. 

* 

ELECTRONIC — LaBoRATORIES.—/ ohn Й 
Cyler and F. Theodore Hegeman have W® 
appointed to the sales department of Ekt 
tronic Laboratories. Mr. Cyler was hal 
of the order department. Mr. Негеш 
will represent Electronic in each of ® 
sales fields. 


* 

AMERICAN WELDING & MANUFACTURE 
Company.—Raymond H. Gaver has beet 
appointed chief engineer and Jon 
Bigelow development engineer of the newly 
established railway equipment division 
the American Welding & Manufacture 
Company, Warren, Ohio. af x 

Mr. Gaver, who will head the division 
has been with the company since 
working at research and development © 
new car and locomotive components. Fit 
was born at Columbus, Ohio, and attendel 
Columbus grade schools and Columb 
Academy. He later went to Kemper 
tary Institute and in 1935 received ® 
degree of B.S.M.E. from Purdue е 
versity. Upon graduation he joined ї 
(Continued on next left-hand №00 
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congratulates the American Railroads on “doing the 
impossible" in wartime. We know that it’s still being done . . . that 
the “Cease Firing" order has not meant “Cease Redeploying" 

We know what your problems have been because we have been 
confronted with the same over-all conditions. And figures show that 
we too have been producing. Our records show an increase in the 
number of chilled car wheels made and shipped and an increase of 
over 200% in gross ton miles per wheel above the pre-war period 
on all Class 1 railroads. 

AMCCW research activities have been carried on. New metals 
and designs have been studied and tested, new developments brought 
nearer to the foundry-production stage. And, as railroad improve- 
ments emerge from research laboratory into actual service, you can 
be sure that better-than-ever chilled car wheels will be among them. 


ASSOCIATION OF MANUFACTURERS OF CHILLED.CAR WHEELS 


230 PARK AVENUE, NEW YORK 17, N. Y. =^ 445 NORTH SACRAMENTO BOULEVARD, CHI AGO 12, ILL, 


Organized fo achieve: Uniform specifications — Uniform inspection — Uniform product 


November, 1945 103 


Buckeye Steel Castings Company at Co- 
lumbus as a service engineer where he 
worked on railroad equipment, specializing 
in trucks, couplers and miscellaneous car 


Raymond H. Gaver 


castings. From 1942 to 1943 he was chief 
engineer of the Ohio Tubular Products 
Company. 

Mr. Bigelow was born in Jefferson, Ind. 
He attended private and public schools in 
that city and also went to Tamalpais Voca- 
tional School at Mill Valley, Calif. He 
began his business career in 1913 as a 
draftsman in the employ of the American 
Car and Foundry Company. He later 
served as a draftsman on the Louisville & 
Nashville. During 1917-19 he was overseas 
as an army engineer in World War I. He 
rejoined the American Car and Foundry 
Company upori his return to civilian life 
and in 1922 went into the mechanical engi- 
neer's office of the Cleveland, Cincinnati, 


J. D. Bigelow 


Chicago & St. Louis. In 1931 he became 

assistant chief draftsman in the employ of 

the New York Central and from 1942 until 

he joined American Welding he was special 

engineer in the office of the general super- 

intendent of motive power and rolling stock. 
* 

GENERAL ELECTRIC Company.—Henry 
L. Guy, assistant manager of the transpor- 
tation divisions at the General Electric 
Company’s Erie, Pa., works, retired August 
1, after more than 40 years of service with 
the company. F. H. Craton succeeds Mr. 
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Guy. Mr. Guy is a graduate of Virginia 
Polytechnic Institute with a degree in elec- 
trical engineering (1904). He joined Gen- 
eral Electric in Schenectady, N. Y., in 1905, 
and in 1906 was transferred to what was 
then the foreign department as an engineer- 
ing assistant. He entered the commercial 
branch of the old railway department at 
Schenectady in 1908, moving to Erie when 
the transportation department activities 
were consolidated there. He was appointed 
assistant manager of the transportation 
divisions in 1939, 
* 


Puitco Corporation.—Charles F. Greene 
has been appointed Atlanta, Ga., represen- 
tative of the Storage Battery division of the 
Philco Corporation. Mr. Greene formerly 
was connected with A. K. Sutton, Inc., 
Philco distributors in Charlotte, N. C. 


* 


FAIRBANKS, MORSE & Co.—John S. King, 
formerly manager of the pump division, 
has been appointed acting manager of the 
railroad division of Fairbanks, Morse & 
Co. to succeed C. H. Wilson, deceased. 
Arnold G. Brown, assistant manager of the 


John S. King 


pump division, has been appointed to suc- 
ceed Mr. King as manager of that division. 

Mr. King began his career as a student 
in the Beloit, Wis., plant. He was trans- 
ferred to the Indianapolis, Ind., plant in 
1921 and a year later appointed territorial 
representative of the Pump department in 
Chicago. He was appointed Pump depart- 
ment manager of the Chicago branch in 
1930. He was appointed manager of the 
New Orleans, La. branch in 1937 and 
manager of the Pump division earlier this 
year. 

* 


HARLAN & HOLLINGSWORTH Corpora- 
TIoN.—Lewis A. Belding has been appointed 
president of the Harlan & Hollingsworth 
Corporation, Wilmington, Del., to expand 
the company’s post-war activities to include 
the production of freight cars. Mr. Belding 
recently completed an engineering assign- 
ment with the Henry J. Kaiser Company, 
which followed 15 years of engineering, 
designing, and selling of railroad cars for 
the General American Transportation Cor- 
poration of Chicago and an earlier associa- 
tion with the American Car and Foundry 
Co. 


CHICAGO PNEUMATIC TOOL Coung 
Guy J. Coffey has been wer 
president in charge of sales of the Chi 
Pneumatic Tool Company, New York 
Coffey was born in Champlain, Ill 
began his career in the employ of the 
Steel Foundry Company at Lima, 


Guy J. Coffey T 


where he later became chief elecrican 
1919 he became plant engineer іх 
Detroit Steel Casting Company a» 
1930 resigned to become special sales en 
neer for the Black & Decker Mfg. Co. | 
joined the Chicago Pneumatic Tool (0 
pany in 1933 as a salesman in the Phi 
phia branch. He was later transferred 
the Cleveland office and subsequently 
came manager of the West Coast office 


* 


Epwarp С. Bupp MANUFACTURING Û 
PANY.—Joseph F. Clary has been appod 
assistant railroad sales manager of 
Edward С. Budd Manufacturing Corgi 


J. F. Clary 


Philadelphia, Pa. Mr. Clary is a gradu 
of the Massachusetts Institute of Te 
nology (1929) with a B. S. in engine 
Upon graduation he worked as an en? 
for the Firestone Tire & Rubber Compi 
Akron, Ohio. He joined the Budd Comp 
in 1933 as an engineer in the Navy Dep! 
ment. In 1934 he was appointed rai 
division engineer, later project engineet а 
project manager, and in 1940 became maa 
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by means of its spherical and cylin- 
drical faces, permits movement in any 
direction, while maintaining а рге- 
determined frictional resistance to 
dampen oscillation between engine and 
tender. By eliminating lost motion, it 
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and definitely lessens maintenance on 
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normal wear. It also dampens the stresses 
induced by reversal of forces. By preventing 
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| maintenance expense. 
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ger of the railway sales contact division. 
During the war he worked in the Chemical 
and Food Process Division of Budd’s War 
Service Department. He later returned to 
head up the Railroad Sales Contact Divi- 
sion and is now assistant railroad sales 
manager. 
* 

FARNSWORTH TELEVISION & RADIO Corp. 
—The Farnsworth Television & Radio 
Corp. has acquired all of the assets of the 
Halstead Trafic Communications Corpora- 
tion. Most of the key personnel of the Hal- 
stead organization have been added to the 
Farnsworth staff. William S. Halstead, 
president of the Halstead company, will 
serve Farnsworth as consulting engineer 
on radio communications equipment and 
trafic control as well as on other phases 
of electronics. John A. Curtis, vice-presi- 
dent of Halstead and chairman of its man- 
agement committee, has been appointed man- 
ager of the Farnsworth Communications 
division. Farnsworth plans to transfer to 
its Fort Wayne, Ind., plant the Halstead 
engineering staff as well as that com- 
pany’s laboratory and manufacturing facili- 
ties, which heretofore have been in New 
York. 

* 

AIREON MANUFACTURING CORPORATION.— 
Jack Kaufman, head of the new San Fran- 
cisco, Calif., office of the Aireon Manufac- 
turing Corporation, has been appointed a 
vice-president. Mr. Kaufman, before be- 
coming associated with the Aireon Corpo- 
ration, had been engaged for a num- 
ber of years in electronics in San Francisco. 
He formerly was president of Heintz & 
Kaufman, Ltd. and was executive vice- 
president of Glove Wireless, Ltd. 

The Aireon Manuíacturing Corporation 
has purchased all the stock of the Oxford- 
Tartak Company and the Cineaudagraph 
Corporation of Chicago. Both companies 
manufacture radio speakers, microphones 
and other electronic products. 


Aro EQUIPMENT ConPonATION.— The Aro 
Equipment Corporation, Bryan, Ohio, has 
announced the appointment of eighteen new 
jobbers to handle the line of Aro indus- 
trial pneumatic tools. These include Rudolf 
Bass of New York, under the supervision 
of A. B. Schuhl, local division manager in 
the territory; the Quality Mills Supply 
Company, Columbus, Ind., under George W. 
Gille & Sons, local division managers; the 
Range Auto Parts, Johnson City, Tenn., 
under the McEwen Cherry Company, local 
division managers; the Motor Parts & 
Equipment Co., LaCrosse, Wis., under 
J. M. Mase, local division manager: the 
Morley-Murphy Company, Green Bay. Wis., 
under C. D. Haven, Jr., local division man- 
ager; Equipment Sales and Service and 
the Washington Machinery & Supply Co., 
both of Spokane, Wash. under Jack J. 
Kolberg, company representative ; the Casey 
Tractor & Equipment Co., Portland, Ore., 
under J. R. Towan, company representa- 
tive; the T. L. Kuhns Company, Salem, 
Ore., also under J. R. Towan; the Auto 
Dealers Supply Company, Los Angeles, 
Calif., the Craft Shop, San Diego, Calif., 
under the Burklyn Company local division 
managers in the territory; the Kendall 
Hardware-Mill Supply Company, Kalama- 
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zoo, Mich., under the supervision of Charles 
Kocsis, local division manager in the terri- 
tory; the Reed Process Welding Company, 
Belleville, Ill., under С. W. Gille & Sons; 
the Lee Hardware Company, Salina, Kan., 
under W. L. Etherton; the McFall Auto 
Works, Globe, Ariz., and Auto Accessories, 
Inc, Seattle, Wash., under the Burklyn 
Company; and the San Jose Hardware 
Company, San Jose, Calif., and Hicken- 
botham Bros., Ltd., Stockton, Calif., under 
the H. E. Linney Company. 


* 


Lanpis TOOL Company.—R. F. Ingram, 
general sales manager, has been appointed 


R. Р. Ingram 


secretary and vice-president of the Landis 
Tool Company, Waynesboro, Pa. W. P. 


W. P. Lotz 


Lotz, eastern sales manager, succeeds Mr. 
Ingram as general sales manager. 


9 


STANDARD Can TRUCK CoMPANY.—E. W. 
Webb, consulting engineer of the Standard 
Car Truck Company, Chicago, has retired 
after 43 years of service. 


* 


FEDERAL TELEPHONE & RADIO Corp.— 
Norman Wunderlich has been appointed 
executive sales director of radio equipment 
and allied products of the Federal Tele- 
phone & Radio Corp., Newark, N. J., manu- 
facturing associate of the International 


| 
Telephone & Telegraph Corp. Mr. Wunder, 
lich formerly was manager of the commmi 
cations and electronic division of the Gabri 
Manufacturing Corporation. 
* 

GnRAvBAR ELECTRIC CoMPANY.—Haril 
P. Litchfield, commercial sales manager 
has been appointed assistant general sale 
manager of the Graybar Electric Company 
He will supervise all sales contacts wit! 
the General Electric Company, including 
its lamp division, and have charge of Gray. 
bar sales in lighting, lamps, power ap 
paratus, marine and signaling. 

* 

GENERAL MOTORS CORPORATION.—Colone| 
Frederick C. Horner, formerly assistant tc 
the chairman of the General Motors Corpo- 
ration on transportation matters, who is 
now on inactive status in the U. S. Amy, 
is returning to the corporation as director 
of the field operations sections of the dis 
tribution staff, with headquarters in Dè 
troit, Mich. 

* 

CanNEGIE-ILLINOIS STEEL CORPORATION. 
—Thomas J. Hilliard, general manager d 
sales, has been elected vice-president п 
charge of sales of the  Carnegie-Illioos| 
Steel Corporation, U. S. Steel subsidiary, 
J. Douglas Darby, manager of sales n 
Philadelphia, Pa., succeeded Mr. Hilliard 
as general manager of sales. Wesley C. 
Bobbitt, assistant manager of sales, has 
been appointed manager of sales in Phila 
delphia, and A. Paul Selby, assistant to tt 
general manager of sales, has been appoint- 
ed assistant general manager of sales. 

* 

Bowser, Inc.—Daniel P. Morgan ta 
been appointed to the railroad sales eng | 
neering staff of Bowser, Inc., Fort Way, 
Ind. with headquarters in Washington 
D. C. Mr. Morgan, who will cover the 
southeast railroad division, formerly was 
assistant district sales manager in th | 
Philadelphia, Pa., office of the Pittsburg | 
Steel Foundry Corporation. Prior there 
he was a special railway representative 0 | 
the Hanna Stoker Company. 

* 

AMERICAN ARCH Company.—Arthur F. 
Becker, for the past twelve years assistant | 
to the vice-president of the American Arc 
Company at Chicago, has been transferred 
as vice-president to the company’s New 
York office. Charles Ringel, formerly wi 
the American Locomotive Company, 5: 
joined the engineering department of the 
American Arch Company. 

* 

PEERLESS MACHINE Company.—James E. 
Thoms, sales manager of the Peerless Ma- 
chine Company, Racine, Wis, has bee 
appointed vice-president in charge of sales | 
and general administration. 

* 

AMERICAN STEEL & WIRE COMPANY 
H. A. Squibbs, assistant general manage 
of sales of the American Steel & Wire G- 
(a subsidiary of the United States ж 
Corporation) at Chicago, has been appoint? 
assistant to the vice-president in charge is 
sales, with headquarters at Chicago. © * 
Gilchrist, manager of the manufacture" 
products sales division, has been ad 


(Continued on next left-hand poge) 


hanical Engineer 
Railway мю МЕМВЕЯ, 


@ On the heavy haul and the long 
run, Security Circulators definitely 
improve locomotive performance. 
" In addition to improving the circu- 
E a ti n g U D th e lation of water over the crown sheet 
x and in the side water-legs, Security 
m i | е $ "в в Circulators reduce honeycombing, 
е C 0 n . | | ` flue plugging and cinder cutting. 

0 m { С а у Security Circulators permit the use 
of a 100% arch, prolong the life of 
arch brick, and also act as struts or 
stays, bracing the firebox against 


undue distortion. 


Sada 
ELT] 


E 
; 
Е] 
= 
„ЕГ! 
% 
з 
= 
a 
р 


m 

2 
" 
* 
p- 
4 
E | 


2 
A 
33 
E] 
aa 
ii 
3 


€ AMERICAN ARCH COMPANY, nc 


NEW YORK - CHICAGO 


i s 
А me 


SECURITY CIRCULATOR DIVISION 


November, 1945 


to assistant general manager of sales, suc- 
ceeding Mr. Squibbs, with headquarters as 
before at Chicago. John Graham has been 
appointed general manager of sales; К. F. 
Curtis, formerly assistant manager of the 
manufacturers products division, has been 
appointed manager of that division to suc- 
ceed Mr. Graham and Norman Reed, for- 
merly in Cleveland, Ohio, district sales, has 
been appointed assistant manager under 
Mr. Curtis. С. N. Schmidt has been ap- 
pointed advertising manager to succeed 
Wilmer H. Cordes, who now will devote his 
full attention to his responsibilities as mana- 
ger of sales research, development and pro- 
motion. 
* 

AMERICAN CAR AND FOUNDRY COMPANY. 
—G. A. England has been appointed mana- 
ger of foundry sales of the American Car 
and Foundry Company with headquarters 
in New York. Mr. England attended Mis- 


G. A. England 


souri University where he specialized in 
chemical engineering. He joined American 
Car and Foundry in January, 1923, as 
assistant chemist in the St. Louis, Mo., 
foundry and from 1925 to 1935 was em- 
ployed as chief chemist and in research for 
foundry products of gray iron castings and 
chilled car wheels. In 1935 he was appoint- 
ed assistant to the manager of foundries, 
assisting in sales and the production of 
castings and wheels for all of the com- 
pany’s foundries. He was transferred to 
New York as sales agent in November, 
1944, 
* 


PROGRESSIVE WELDER СомрАМҮ.—Р. D. 
DeLeo has been appointed development 
engineer; J. A. Crawford, research engi- 
neer, and E. Y. Bunting, machine design 
engineer of the Progressive Welder Com- 
pany, Detroit, Mich. 

* 
. FRANKLIN RAILWAY SUPPLY COMPANY. 
—Julius Kirchhof has been elected vice- 
president in charge of engineering for the 
Franklin Railway Supply Company, with 
headquarters in New York. 

* 

AMERICAN SMELTING & REFINING Сом- 
PANY.—Aubrey M. Callis has been ap- 
pointed sales manager of the Whiting, Ind., 
and Detroit, Mich., plants of the Federated 
Metals division of the American Smelting 
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& Refining Co. Mr. Callis, formerly assist- 
ant general manager of the Pacific Coast 
department with headquarters at Los An- 
geles, Calif, has been associated with 
Federated since 1928 in sales and plant 
executive capacities. 

Ф 


AMERICAN ROLLING MILL Company; 
Rustiess Iron & STEEL CorPORATION.— 
Charles R. Hook, president of the Ameri- 
can Rolling Mill Company and chairman 
of the board of the Rustless Iron & Steel 
Corp., has announced that the boards of 
the two corporations have authorized the 
preparation of an agreement providing for 
the merger of Rustless into American Roll- 
ing Mill, subject to stockholders’ approval. 
After the merger, to become effective at 
the year-end, the Rustless plant at Balti- 
more, Md., will be operated as the Rustless 
Iron & Steel division. 

* 


BETHLEHEM STEEL CowPANY.— Walter 
R. Penman, assistant general manager, has 
been appointed general manager of the 
Lebanon, Pa., plant of the Bethlehem Steel 
Company to succeed J. H. Edmonds, who 
has retired. 

* 


SCULLIN STEEL Company.—B. W. Cren- 
shaw has been appointed sales representa- 
tive of the Scullin Steel Company with 
headquarters in St. Louis, Mo. Mr. Cren- 
shaw has been connected with Scullin Steel 
since 1941 as works engineer and as assist- 
ant works manager. 

* 


BAKER-RAULANG Company.—Lt. Col. Н. 
A. Stevenson, general staff corps, Army 
Service Forces, was retired to inactive duty 
on August 1, and has returned to his former 
business—the distribution in the Michigan 
territory of industrial trucks, tractors and 
cranes of the Baker Industrial Truck Divi- 
sion of the Baker-Raulang Company, Cleve- 
land, Ohio. 

* 

UNITED STATES STEEL CORPORATION.— 
David F. Austin, vice-president in charge of 
sales of the Carnegie-Illinois Steel Corp., 
and acting vice-president of the United 
States Steel Corp. has been elected vice- 
president of sales of the latter company, 
with headquarters as before at Pittsburgh, 
Pa. 

* 

WEATHERHEAD CoMPANYv.—Leonard С. 
Doolittle has been appointed industrial hose 
sales engineer of the Weatherhead Com- 
pany of Cleveland, Ohio. Major Doolittle 
recently returned from three years of ser- 
vice in the U. S. Air Corps. Before enter- 
ing military service he was division sales 
manager of the Gates Rubber Company at 
Denver, Colo. 

* 

ALLEGHENY-LUDLUM STEEL CORPORATION. 
—A $5,000,000 postwar research and pro- 
duction expansion program has been ap- 
proved by the board of the Allegheny- 
Ludlum Steel Corporation. A research 
laboratory and related experimental and 
pilot plant equipment will be built at the 
company's headquarters, Brackenridge, Pa., 
and a cold rolling mill will be constructed 
at the West Leachburg, Pa., plant. 


ArpcO MANUFACTURING COMPANY, 
Robert D. Fleischer has been appoint 
general sales manager for southern terri 
tories in the Ardco Manufacturing Com: 
pany’s newly organized branch, with head 
quarters at Richmond, Va. Mr. Fleisc 
served in various capacities with seve 
New York advertising firms and as sal 
manager for several engineering firms 
fore being appointed to his present positi: 

* 


AMERICAN BRAKE SHOE Company. 
John S. Hutchins has been elected preside 
of the Ramapo Ajax Division of the Ameri 
can Brake Shoe Company. Mr. Hutchi 
began his career with Ramapo Ajax int 
operating department in 1925. He w 
appointed sales manager in 1941 and ex 
tive vice-president in October, 1944. 
Brooks Spencer, president of the divisi 


John S. Hutchins 


since 1936, is a vice-president of the Brake 
Shoe Company. He will handle special 
assignments in connection with railroad 
sales for all divisions in addition to his f 
present responsibilities as officer in charge 
of the company's export division. Head- 
quarters of the Ramapo Ajax division wil! 
be transferred from New York to 332 Sout! 
Michigan Avenue, Chicago. 
* 

STANDARD OIL COMPANY OF INDIANA— 
Construction has begun on an administra 
tion building, general laboratories, ат 
three pilot-plant buildings on recently ac- 
quired property in Hammond, Ind. The~ 
units will constitute part of new researc! 
laboratories which, when completed, vii 
consist of an engine laboratory, a gren 
house for insecticide work, additional pil 
plant buildings, and other research facilitie- 

* 

WHITCOMB LOCOMOTIVE CompaNy.—K 
O. Nash, who has been connected with thé 
Whitcomb Locomotive Company since last 
July, has been appointed St. Louis district 
manager in charge of sales and service, wit! 
headquarters at St. Louis, Mo. Mr. Nas 
is a graduate of the University of Minne 
sota. He began his career with the Genera 
Electric Company at Erie, Pa., later sen 
ing for a brief period as a special apprentice 
in the mechanical department of the С 
cago, Milwaukee, St. Paul & Pacific. l 
1927 he was appointed a railway equipmer! 
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engineer of the Westinghouse Electric & 
Manufacturing Co., with headquarters at 
East Pittsburgh, Pa. Three years later he 
became resident engineer of the company’s 
South Philadelphia plant, also serving as 
field engineer. In 1936 Mr. Nash was 
appointed industrial and transportation sales 
representative at St. Louis, and in 1940, 
supervisor of maintenance sales at St. Louis. 
In 1942 he became a special representative 
in the railroad division of the Socony- 
Vacuum Oil Company, the position he re- 
linquished to become associated with the 
Whitcomb organization. 


* 


Puitco Corporation.—R. D. Birge has 
been appointed Detroit, Mich., representa- 
tive of the Philco Storage Battery division 
of the Philco Corporation. Mr. Birge is 
a graduate of Purdue University with a 
degree in electrical engineering (1938). 
He has been associated with the Louis Allis 
Company as field engineer in Detroit for 
three years and more recently in Philadel- 
phia, Pa., for one year. 


+ 


INLAND STEEL Company.—William Н. 
Eichengreen, assistant manager of the sales 
promotion division of the Inland Steel Com- 
pany, has been promoted to manager of 
the commercial research division which has 
been created as a new division of the firm’s 
sales department. His headquarters will be 
in Chicago. Mr. Eichengreen joined Inland 
Steel in 1931 and spent several years in 


General 


О. R. Bareroot, whose appointment as 
assistant superintendent motive power, 
Eastern lines, of the Canadian Pacific at 
Toronto, Ont., was announced in the Octo- 
ber issue, entered the employ of the Cana- 


O. R. Barefoot 


dian Pacific in 1909 as a night foreman 
at North Bay, Ont. He subsequently served 
in various capacities at Lambton, Ont., the 
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the company’s pricing and sales promotion 
divisions. 
* 


SUPERHEATER Company.—Walter P. Se- 
bastian, engine terminal foreman of the 
Southern railway at Spencer, N. C., has 
been appointed service engineer of the 
Superheater Company in the southeast, with 
headquarters at New York. 


Ф 


SCHAEFER EQUIPMENT CoMPANY.—A. 
Perry Everstine has been appointed mana- 
ger of the Schaefer Equipment Company 
with headquarters in the company’s general 
offices, Pittsburgh, Pa. C. W. Wright, Jr., 
has been appointed assistant manager in 
charge of customer relations in respect to 
inquiries and orders, also with headquarters 
at Pittsburgh. 


Obituary 


ALBERT LINCOLN SALT, retired president 
and chairman of the board of the Graybar 
Electric Company, died September 29. He 
was 80 years of age. 


* 


CHARLES Н. WiLsoN, manager of the 
railroad sales division of Fairbanks, Morse 
& Co., whose death in Chicago on Septem- 
ber 13, was reported in the October issue, 
was born in Salem, Mass, on May 27, 
1884, and attended the Armour Institute of 
Technology. He entered the sales depart- 
ment of Fairbanks, Morse in 1905, at Chi- 


Personal Mention 


St. John shops, and at McAdam, N. В, 
and in 1942 became master mechanic of the 
Bruce division at Toronto. 


W. P. SULLIVAN has been appointed act- 
ing supervisor of Diesel equipment of the 
Missouri Pacific, with headquarters at St. 
Louis, Mo. 


W. B. Berry, assistant superintendent 
of motive power of the St. Louis-San 
Francisco at Springfield, Mo., has been 
appointed superintendent of motive power, 
with headquarters at Springfield. Mr. 
Berry was born at St. Louis, Mo. оп 
December 13, 1881, and began his railway 
career as a machinist apprentice in the 
employ of the Texas & Pacific at Marshall, 
Tex. He later became a machinist and 
subsequently served in various capacities 
ranging from machinist to enginehouse 
foreman and general foreman on the Mis- 
souri Pacific, the Chicago, Rock Island & 
Pacific, the Missouri-Kansas-Texas, the 
Southern Pacific, the Trinity & Brazos 
Valley (now a part of the Chicago, Bur- 
lington & Quincy), and the Atchison, 
Topeka & Santa Fe. In May, 1922, Mr. 
Berry was appointed master mechanic of 
the Frisco, with headquarters at Kansas 
City, Mo., and on August 10, 1935, became 
assistant superintendent of motive power. 


cago. Іп 1910 he was transferred to Ja 
sonville, Fla., remaining there until 19 
when he returned to Chicago as a mem 
of the staff of the purchasing depa 

The following year he went with the Ime 


Charles H. Wilson | 


national Harvester Company handling 5:4 
in northern Illinois. He returned to Fat 
banks, Morse in 1913, in the railway ux 
department, at St. Louis, Mo.; in 1% 
was transferred to Chicago, and in |? 
became district manager of railroad sale 
at St. Louis: Mr. Wilson was appointe 
manager of railroad sales, with headqur 
ters at Chicago in 1932. 


J. D. Lorris has been appointed genea 
superintendent motive power of the At: 
tic Coast Line, with headquarters at WF 
mington, N. C. Mr. Loftis was educati 


J. D. Loftis 


at Utah University and Leland Staniord 
University. He entered railroading m 1928 
with the Denver & Rio Grande Weste? 
and remained with that railroad until А? 
gust, 1942, when he joined the Office 2 
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І >«-fense Transportation, where he served 
& s mechanical assistant, assistant to the di- 
Е «--tor, division of railway transport, and as 
traffic flow chief, until December, 1943. He 
then joined the Baldwin Locomotive Works 
zt Cleveland, Ohio, and in August, 1944, 
became eastern district manager in charge 
of а new office opened by that company in 
Philadelphia, Pa. Notice of his recent 
change of position came on September 29, 
1945. 


R. Н. RoMANN has been appointed act- 
irig superintendent of motive power and 
equipment of the Peoria & Pekin Union, 
with headquarters at Peoria, Ill., succeed- 
ing E. A. Park, who is on leave. 


Ivan R. PEAsE, assistant superintendent 
of motive power of the New York, Ontario 
& Western at Middletown, N. Y., has been 
appointed superintendent of motive power 
with headquarters at Middletown. Mr. 
Pease was born on July 7, 1898, at Wilton, 
Me. Mr. Pease attended the University of 
Maine and entered railroading in 1924 as 
a special apprentice in the employ of the 
New York, New Haven & Hartford. He 
subsequently served in the New Haven lo- 
comotive shops as gas engine mechanic, 
foreman oí the gas rail car department, and 
production assistant. From 1931 to 1934 he 
served with the New England Transporta- 
tion Company (subsidiary of the New Ha- 


se, | 


; № 


Ivan R. Pease 


ven) and from 1934 to 1937 with the Uni- 
versal Motor Mileage Corporation at 
Boston, Mass. In 1937 he became test 
supervisor of the New Haven and in 1941 
supervisor of apprentices. Later in 1941 
Mr. Pease was appointed assistant to su- 
perintendent motive power of the N. Y., O. 
& W. and in 1942 assistant superintendent 
motive power of the N. Y., O. & W. and 
the New York, Susquehanna & Western. 


Tuomas H. Evans, shop superintendent 
of the Missouri-Kansas-Texas at Waco, 
Tex., has been appointed chief mechanical 
officer, with headquarters at Parsons, Kan. 


Е. E. Russet, chief mechanical engineer 
of the Southern Pacific, with headquarters 
at San Francisco, Cal., has retired after 
46 years of service. 


V. J. CROSSLEY, master mechanic of the 
Bamberger Railroad, has been appointed 
to fill the newly created position of train 
master at Salt Lake City, Utah. 
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L. A. PORTER, assistant general super- 
intendent motive power of the Seaboard Air 
Line, has been appointed to the newly- 
created position of chief mechanical officer 
with headquarters as before at Norfolk, 
Va. Mr. Porter was born on October 17, 
1899, in Culpeper County, Va. He is a 
graduate of Virginia Polytechnic Institute 
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L. A. Porter 


(1910) and attended the University of Edin- 
burgh in 1919. He began his career in 
August, 1910, as a clerk and draftsman 
in the employ of the Seaboard Air Line, 
then worked successively, from 1912 until 
1916, for the United States Steel Corpora- 
tion and the Richmond Cedar Works. He 
returned to the Seaboard Air Line in 1916 
as a draftsman, During World War I 
Mr. Porter was a captain in the United 
States Army serving with the American 
Expeditionary Forces. From 1919 until 
1922 he was employed at the U. S. Navy 
Yard, Norfolk, Va. In the latter year he 
again returned to the Seaboard Air Line 
as a draftsman. In 1926 he became chief 
draftsman, in 1936, mechanical engineer, in 
1942, assistant to the general superintendent 
motive power, and in 1944 to assistant gen- 
eral superintendent motive power. 


S. D. DEKLE, assistant general super- 
intendent motive power of the Seaboard 
Air Line, has been appointed assistant chief 
mechanical officer with system jurisdiction, 
with headquarters as before at Jackson- 
ville, Fla. 


GEORGE FERGUSON, air-brake instructor, 
Central region, of the Pennsylvania, has 
been appointed general air brake inspector, 
Central region, with headquarters at Pitts- 
burgh, Pa. 


Отто C. GnuENnBERG has returned to his 
position as superintendent of motive power 
of the New York, Susquehanna & Western. 
Mr. Gruenberg, holding the rank of major, 
had been serving as a transportation officer 
in the United. States Army for the past 
three years. 


W. G. McPuerson, whose retirement as 
assistant superintendent motive power, 
Eastern lines, of the Canadian Pacific at 
Toronto, Ont., was announced in the Octo- 
ber issue, entered railroading with the 
Canadian Pacific on November 13, 1901, 
as a fitter at Revelstoke, B. C. He subse- 


(Turn to second left-hand page) 


quently served at Cranbrook, B. C., and 
Calgary, Alta., until February 21, 1910, 
when he became locomotive foreman at 
Hardisty, Alta. After being located at sev- 
eral points in western territory, he was 
appointed district master mechanic at North 
Bay, Ont., on January 1, 1929. On June 1, 
1935, he was appointed assistant superin- 
tendent motive power, at Montreal, Que., 
and in May, 1937, was transferred to 
Toronto. 


W. Н. Gimson, master mechanic of the 
St. Louis-San Francisco at Tulsa, Okla., 
has been appointed assistant superintendent 
of motive power, with headquarters at 
Springfield, Mo. Mr. Gimson was born 
at Memphis, Tenn., on September 13, 1887, 
and entered railway service with the Frisco 
as a machinist apprentice in September, 
1904, at Memphis. Later he served as en- 
ginehouse foreman at Memphis and on 
March 1, 1917, was appointed division fore- 
man, with headquarters at Harvard, Ark. 
Later in the same year Mr. Gimson be- 
came general foreman at Monett, Mo. On 
August 15, 1929, he was appointed shop su- 
perintendent at Tulsa, Okla., and on Janu- 
ary 1, 1941, he became master mechanic at 
Tulsa. 


Henry W. JARRETT, master mechanic of 
the Seaboard Air Line at Savannah, Ga., 
has been appointed assistant to chief me- 
chanical officer, with headquarters at Nor- 
folk, Va. , 


Master Mechanics and 
Road Foremen 


W. P. Primm has been appointed road 
foreman of engines of the Pennsylvania, 
with headquarters at Toledo, Ohio. 


RICHARD F. Benton has been appointed 
master mechanic of the Bamberger Rail- 
road, with headquarters at North Salt Lake 
City, Utah. 


І. M. Wins ape, locomotive foreman in 
the employ of the Canadian Pacific at 
Lambton, Ont., has been appointed division 
master mechanic, Montreal Terminals divi- 
sion with headquarters at Montreal, Que. 


W. C. FrECK has been appointed assist- 
ant master mechanic of the Ft. Wayne 
division of the Pennsylvania, with head- 
quarters at Ft. Wayne, Ind. 


D. J. Everett, master mechanic of the 
Gulf division of the Gulf, Colorado & 
Santa Fe at Galveston, Tex., has been 
transferred to the Southern division, with 
headquarters at Temple, Tex. 


Е. M. Moztey, master mechanic of the 
Southern division of the Gulf, Colorado & 
Santa Fe at Temple, Tex., has been trans- 
ferred to the Gulf division, with headquar- 
ters at Galveston, Tex. 


J. H. Burcer, assistant master mechanic 
of the Illinois Central at Markham, Ill., has 
been appointed master mechanic, with head- 
quarters at Champaign, Ill. 


THOMAS Murray, general foreman of 
the St. Louis San Francisco at North 
Springfield, Mo., has been appointed master 
mechanic with headquarters at Tulsa, Okla. 
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asserine Pass, Anzio, Saint-Ló, the Remagen Bridge... 


Guadalcanal, Attu, Bougainville, Tarawa, Iwo, 
Okinawa... 

Remember? 

Already, the names grow a little hazy to some of us. 
But men died there, and more were hurt, and some man- 
aged to come through. 

They had a tough job to do...and they did it. You 
remember. 

There's something called a debt we owe...to several 
million men who finished the biggest job this country 
ever tackled... 

A debt to men who fought and were wounded—and 
still need the best medical attention in the world. To men 
who are scattered all over the globe—and still need re- 
turn-trip tickets. To men who are coming out of uniform 
—and need a hand to get started again. 

You can help pay our debt to these men—by buying 
Victory Bonds. Bonds—not to give them. weapons this 
time, but to give them back their world. That's the job 
you're asked to finish—by buying extra bonds for the 
last time. 

Kasserine Pass... Anzio... Okinawa... 


How good is your memory? 


*q90090099900p597 


*oX 00 0x 0X 0X 0X X 0X X X X 


ecspcbposccceccs 


EI TIT 


S 
| 


CONTRIBUTED BY 
AMERICAN LOCOMOTIVE COMPANY 


111 


P. H. Verd has been appointed master 
mechanic of the Gary division of the Elgin 
Joliet & Eastern, with headquarters at 
Gary, Ind. 


P. J. JOHNSON, division master mechanic 
of the Canadian Pacific at Montreal, Que., 
has been appointed district master me- 
chanic, with headquarters at Montreal. 


Electrical 


F. W. REED, electrical engineer of the 
Northern Pacific at St. Paul, Minn., has 
retired. 


К. С. Sorenson has been appointed elec- 
trical engineer of the Northern Pacific, with 
headquarters at St. Paul, Minn. 


EARL С. Mason, recently released from 
the Army in which he served as captain, 
Transportation Corps, has been appointed 
assistant superintendent electrical equipment 
department, New York Central, with head- 
quarters at Harmon, N. Y. 


Car Department 


A. Н. FAERBER, superintendent of shop 
of the New York Central at East Buffalo, 
N. Y., has retired after more than 40 years 
of service. 


C. N. Кітті, division general car fore- 
man of the New York Central at Buffalo, 
N. Y. has been appointed superintendent 
of shop at East Buffalo, N. Y. 


Shop and Enginehouse 


Јонм B. REESE, general shop foreman of 
the Missouri-Kansas-Texas at Waco, Tex., 
has been appointed shop superintendent at 
Waco. 


А. C. SrACKMAN, gang foreman at the 
Pitcairn, Pa., enginehouse of the Pennsyl- 
vania, has been appointed enginehouse fore- 
man at Shire Oaks, Pa, Monongahela 
division. 


Obituary 


FRANK W. THoMas, retired supervisor 
of apprentices of the Atchison, Topeka & 
Santa Fe, died in Topeka, Kan, on Sep- 
tember 13, 1945, as noted in the October 
issue. Interment took place at Roanoke, Va. 
In 1907, when the Santa Fe decided to 
enlarge and extend its apprentice training 
facilities, Mr. Thomas, then engineer of 
tests, was made supervisor of apprentices. 
Within the next few years a training sys- 
tem was developed which achieved a wide 
reputation for its thoroughness and high 
standards. Not only did it supply well- 
trained craftsmen, but it was the training 
ground of many of the present mechanical 
officers of the Santa Fe. Mr. Thomas re- 
tired in 1932. 


F. G. Lister, superintendent of motive 
power of the St. Louis-San Francisco, with 
headquarters at Springfield, Mo., died in a 
Tulsa, Okla., hospital on August 20. Mr. 
Lister was born at Marysville, Kan., on 
July 8, 1882, and studied for two years at 
the University of Nebraska. His first rail- 
way service was with the Wabash in 1901, 
as a special apprentice, becoming a mechan- 
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ical draftsman a short time later. In 1906, 
Mr. Lister went with the Northern Pacific 
as a locomotive and car draftsman, and five 
years later became chief draítsman and 
mechanical engineer of the Spokane, Port- 
land & Seattle and affiliated lines. In 1916 
he became mechanical engineer of the El 
Paso & Southwestern (now part of the 
Southern Pacific) ; in 1924, master car re- 
pairer on the Southern Pacific, at El Paso, 
Tex. and in 1926 chief mechanical officer 
of the St. Louis-San Francisco. On Jan- 
uary l, 1931, he was appointed assistant 
superintedent of motive power, and two 
years later superintendent of motive power. 


ALBERT J. KRUEGER, general superintend- 
ent car department of the New York, Chi- 
cago & St. Louis at Cleveland, Ohio, died 
suddenly on October 13. Mr. Krueger was 
born in Toledo, Ohio, on June 26, 1890. He 
began his railroad career in 1912, serving 
successively in the employ of the Lake 
Shore & Michigan Southern (now New 
York Central) as clerk and car repairman 
at Air Line Junction, Ohio; inspector at 
Erie, Pa., and piecework inspector at Air 
Line Junction. In 1913 he became contract 
inspector for the Michigan Central at 
Chicago Heights, 111., and in 1914 assistant 
general shop inspector of the Lake Shore 
& Michigan Southern at Collinwood, Ohio, 
and Englewood, Ill. He entered the em- 
ploy of the New York, Chicago & St. Louis 
in 1916 as general shop inspector at Cleve- 
land, and in 1921 was appointed master 
car builder with headquarters at Cleveland. 
From 1933 to 1937 he was general car fore- 
man at Conneaut, Ohio. In the latter year 
he became inspector car department of the 
Chesapeake & Ohio, Pere Marquette, and 
the New York, Chicago & St. Louis at 
Cleveland. He was appointed superintend- 


A. J. Кгиевега 


ent of the car department of the New York, 
Chicago & St. Louis at Cleveland in Janu- 
ary, 1938, and general superintendent car 
department in 1943. Mr. Krueger had been 
active in the work of the Car Department 
Officers’ Association for many years. In 
1941 he was elected president of the asso- 
ciation and in 1942 again took over and 
had since continued the duties of presi- 
dent, acting for F. E. Cheshire, who had 
entered military service. He was also a 
member of the Western Railway Club, the 
Central Railway Club, and the Car Depart- 
ment Association of St. Louis. 


Trade Publications 


Copies of trade publications describes 
in the column can be obtained by writ 
ing to the manufacturers, preferabl 
on company letterhead, giving title 
State the name and number of th 
bulletin or catalog desired, when it i 
mentioned. 


VERTICAL TURRET MrrLs.—Rogers Ma: 
chine Works, Inc., 1807 Elmwood avenu 
Buffalo 7, N. Y. 12-page illustrated book: 
let describing the Rogers “Perfect 36" ver- 
tical turret mills for boring, drilling, 
turning. 


* 


FASTENING DEVICES .— Parker-Kalos 
Corporation, 208 Varick Street, New Y 
14. Sixth edition of Parker-Kalon ca 
contains new information on their many 
types of self-tapping screws, socket sc 
and other fastening devices, with illust 
instructions on where and how to use. 

* 


PALMETTO Packincs.—Greene, Tweed 
Co., Bronx boulevard at Two Hundred 
Thirty-eighth street, New York 66. Bullet 
P-3 contains condensed descriptions 
each grade of Palmetto packing, with 
lustrations and an application chart for $6 
lubricating packings. 

* 


MAGNETIC INGOT IRoN.—A merican Roll- 
ing Mill Company, Middletown, Ot: 
Twenty-four page booklet, “Armco Mir. 
netic Ingot Iron for D. C. Applicatio: 
illustrated with charts. Section on Hox 
Fabricate Magnetic Ingot Iron con 
data on effect of strains on magnetic p 
ties; hot and cold working; machini 
operations with the aid of standard t 
and accepted methods of welding, includi 
tables on best electrodes to use. The i 
is described as a highly refined open-hea: 
iron with high conducting power for use 
magnetic cores for cyclotrons to tel 
and telegraph wires for communicati 
systems and as a conductor of current b 
various kinds of electrical transportation 
equipment. 

* 


MANGANESE STEEL—American Brkt 
Shoe Company, American Manganese Stel 
Division, Chicago Heights, Ill. Thirty-tw 
page Bulletin, No. 1144-N M, entitled “Ne 
Magnetic Applications for Amsco Mat- 
ganese Steel,” presents studies, with illus- 
trations, of typical applications. Discuss 
Amsco production and research facilities 
what manganese steel is, how it was dis 
covered, etc. 


* 


CINCINNATI SHaPERS.— The Cincinnat 
Shaper Co., Cincinnati 25, Ohio. General 
Catalog N-3. Describes and illustrates, © 
color, the five types of Cincinnati shaper— 
Rapid Traverse, Universal, Utility, Higt- 
Speed, and Railroad types. The sizes de- 
scribed in the section on Railroad shapers. 
which is entirely new, are 32-in. and 26-7 
heavy-duty Rapid Traverse types equipt-* 
with special features for emergency wort 
on driving boxes, crossheads, shoes 2rd 
wedges, main rod brasses, and other gere! 
repair and maintenance work in гайгох 
shops. 
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FRAME BOLTS 


100 PER HOUR ON A 


CINCINNATI NO. 3 CENTERLESS 


@ These illustrations show a CINCINNATI 
No. 3 Centerless set up for grinding frame 
bolts by the infeed method. The complete 
length of the bolt under the head is ground 
to size in one operation. € There are sev- 
eral reasons for using a No. 3 Centerless 
for jobs of this type. It is potentially a 
high production machine, yet it has a 
number of features to facilitate setup. 
Heavy duty construction permits un- 
usually wide contact between work and 
wheel; FILMATIC grinding wheel spindle 
bearings withstand heavy cuts with no 
special attention; hydraulic profile tru- 
ing over both wheels facilitates and speeds 
up the truing and dressing of the wheels; 
large diameter infeed handwheel with 
micrometer adjustments gives you diam- 
eter reduction as fine as .0001". € The 
CINCINNATI No. 3 Centerless Grinder 
has a very definite place in railway shops. 
It will be to your advantage to investigate 


further. 
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Western Maryland Shay 


Tue Lima Locomotive Works has recently delivered to 
the Western Maryland a Shay geared locomotive having 
a total weight of 324,000 Ib. and a tractive force of 59,740 
lb. This locomotive is designed for regular operation on 
7 per cent grades with occasional stretches up to 10 per 
cent with maximum curvatures up to 22 deg. The trail- 
ing loads that can be handled at various speeds and on 
different grades are shown in an accompanying table. It 
s used on a coal-mining branch that connects with the 
Western Maryland near Chaffee, W. Va., between Cum- 
yerland, Md., and Elkins, W. Va., and is located on the 
ieadwaters of the Potomac river. The branch, originally 
| narrow gage, was built in 1904 by the Three Forks 
Zoal and Coke Company and was converted into a stand- 
па gage in 1912. The Western Maryland acquired the 
ranch line in 1929 and has operated it since that time. 


The Boiler 


Conventional design and construction characterizes the 
wiler of this locomotive. It is a two-ring extended wagon 
op type, 28 ft. 3 in. long overall. The first of the two 
hell rings is 623$ in. outside diameter at the front tube 


Lima-built geared locomotive 
having a tractive force of 
59,740 lb. and a total weight 
of 324,000 lb. is designed 
for operation on 7 per cent 
grades and 22 deg. curvature 


sheet and tapers to 80 in. at the second-ring circumferen- 
tial seam. The barrel plates are 34 in. thick and the longi- 
tudinal seams are the triple-riveted butt type with the 
barrel plate seam welded. The dome, 29 in. inside diame- 
ter, is located on the second ring. 

For regular operation on seven per cent grades, the 
fireboxes are built with a 30-in. space between crown and 
roof. Double water glasses are used with the low reading 
3% in. above the highest point of the crown and the high 
reading 21 in. above that point. 


Right side of the locomotive showing the three-cylinder vertical engine and the drive shaft arrangement 
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Elevation and cross-sections of the Western Maryland Shay geared locomotive 
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meral Dimensions and Weights of the Western Maryland 
Shay Locomotive 


Иде? x eR rene cha ATA ^. Lima Locomotive Works 
te built .................... LN ЫЫ ЖКУ ogee 945 

ad number .. ... . ..0........ ыт 6 

аш pressure, Ib. per Ce Sana eee 200 

ivers, diameter, in. ........................ 48 

linders, number, diameter and stroke, in..... (3) 17 x 18 

ted tractive force, engine, Ib. ....... ‚740 

ive gear, type ......... DONNE Stephenson 

lves, piston, diameter, in. . 9 

iximum travel, їп. ......................... 4% 

таш lap, in. .... .............. aiu DEA PS 1 

haust clearance, in. ......................... Line and line 

Е ee EX EE Ex EE eee a РОТЕ 4 at Ге cent cut-off 

1/16 in f 


ata 


it-of in full gear, per cent . 
mensions: 


Height, rail to top of dome, ft.-in. 15—254 
Height, rail to center of boiler, ft.-in. 8—3 
Width overall, ft..in. .... Ae s 11—4 
Length over engine and tender, ft.-in. 66—014 
heel bases, ft.-in.: 
Driving a mae mE 49—0 
Engine, total ........................... 35—2 
Engine and tender, total 49—0 
Truck wheel base, rigid 5—8 
‘eights, 1b.: 
Drivere + Ge ry eee ene Ыз ыды S9 Perd eek 324,000 
Tone, total ERGE же See се eh ts 324,000 
t on drivers, per cent weight of engine 100 
fight on drivers + tractive force ............ 5.42 
уе OF type ............................... Rectangular 
Water capacity, U. S. gal. .................. A 
Fuel capacity, tons (in cab) ; 9 


The firebox is built without a combustion chamber and 
; 114 in. long by 6114 in. wide inside. The side and roof 
heets, as well as the furnace crown and side sheets, are 
ach one piece and the firebox seams are riveted. The 
urnace door sheet and back head are welded at the 
loor ring. 

Flannery flexible staybolts are used in the firebox 
rreaking zones and the outside row of throat sheet stays. 
Several rows of Flannery rigid hollow stays are used in 
he area above the mud ring and fire line. Three 3-in. 
rch tubes support the Security brick arch. Bituminous 
al is hand fed through a Franklin No. 8A firedoor. 

The boiler is equipped with two Sellers No. 10% in- 


jectors having a combined capacity of 7,900 gallons per 
hour, Type A superheaters, 2-in. Okadee blow-off cocks, 
and two 3-in. Ashton safety valves. 

The main steam pipe from the header to the engine 
cylinders is located outside the boiler on the right side 
and is of cast iron with ball joints. The throttle dry pipe 
is similarly equipped. The engine exhaust pipe is located 
next to the boiler on the right side and enters the smoke- 
box on the bottom center line. 


Frames and Machinery 


'The main locomotive frame is a girder type assembly 
fabricated, by riveting, of plate and angles. The top rail 
is a 6-in. by 8-in. by l-in. angle and the bottom rail is 
built up of two 6-in. by 6-in. by 1-in. angles with a 1-in. 
cover plate. The vertical web is 34-in. plate on the right 
frame and 5$ in. on the left frame. The side frame rails 
are tied together by the bumper and foot plate crossties 
as well as cross members at the front truck bolster and at 
the front of the firebox. Brackets for runboards, air com- 
pressor and air reservoirs are bolted to the frame. The 
center line of the boiler is located 1434 in. to the left of 
the center of the track rails. This compensates for the 
machinery location on the right side of the locomotive. 

The machinery and running gear consists of a three- 


Hauling Capacity of 150-Ton Shay Locomotive 


Drawbar pull, lb. Hauling capacity, tons 


MÀ 
5 per 7 per Sper 7рег 
Tractive on cent cent on cent cent 
force evel grade grade level grade grade 
59,740 58,940 43,540 37,540 7,370 404 254 
59,000 $8,200 42,000 6,800 7,280 396 249 
6.800 56,000 0,600 34,600 7,000 376 234 
50,900 0,100 34,700 28,700 6,260 322 194 
45,300 44,500 29,100 23,100 5,560 270 156 
35,400 34,600 19,200 3,200 4,330 178 89 
28,400 7,600 12,200 6,200 3,450 113 42 
5,500 24,700 9,30 3,300 3,090 86 22 


General Dimensions of the Boiler 
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REL BAT > cu E HEEE ss} ot Stack ___________ J‏ ل 


team Pressure, Ib... fae Gag 
rst ring, outside, in, 
ameter second ring, inside, in. .. . 


eter i 
ке second ring, outside, їп... 


SS зое: 
ТИ E E cavere 
Second таё ИИ 

Back ева. тое 

ide sheets .... 11/16 

f sheet о. D/ss 
Furnace door sheet %4 
Urnace side sheets %4 
Чтпасе crown sheet 
ion chamber None 

Front tube sheet .. */1 
Back tube sheet 4 


Firebox length, in. ............................ T 114 
Firebox width, їп. 2. .............................. 61% 
Water space, "front, in. 4% 
Water space, back, in. ....... 4 
Water space, sides, ОРЕК 4 
Arch tubes, number and diameter, in. (3)—3 
Tubes, number and diameter, in. o eI vce kde Lees (156)—2 
Flues, number and diameter, іп. ................... (28)—5»4 
Length over tube sheets, ft-in.........0............. 13—6 
Superheater, type ................................. A 
Ше сызыу Gu Е Ce nay iat Y pae ULI SEE WES A MO Y Bituminous 
Grate area, sq. ft. ................................. 
Heating surfaces, sq. ft.: 
Firebox and arch tubes ........................... 226 
Tubes and flues ................................. 1,623 
Evaporative, total ,849 
Superheater ....... ............................ 429 
Combined evap. and superheat. .................... 2,278 
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The left side has a clean cut appearance—the frame construction is visible 
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cylinder, single-expansion engine located on the right side 
immediately ahead of the cab. Directly connected to the 
engine crank shaft is a line shaft assembly which trans- 
mits power to three four-wheel trucks, alike in essential 
details and dimensions. Two of the trucks are located 
under the locomotive, on centers of 29 ft. 6 in., and one 
under the tender 13 ft. 10 in. back of the center of the 
rear engine truck. 


Cross section of one of the truck 

wheels showing the journal bear- 

ings, line shaft bearings and the 

mounting of the driving gear on 
the steel-tired wheel 


Partial List of Materials and Equipment on the Western 
Maryland Shay Locomotives 


RiredoOt^i с кер AS a itx Franklin Railway Supply Co., Inc., 
ew York. 
COGN nist ace ee де cet se oe W. H. Miner, Inc., Chicago. 


DN Westinghouse Air Brake Co., 
Wilmerding, Pa. 
Nathan Manufacturing Co., 


New York. 


Gage cocks; lubricators; whistle 


Blow-off cock .. The Okadee Co., Chicago. 
Steam FREE SSS unus SEIR Ashcroft Gauge Div., Manning, Max- 
well, & Moore, Inc., 
Bridgeport 2, Conn. 
Safety valves A ka 12 As Ashton Valve Co., Boston, Mass. 
Water Аав ESA E ел Hanlon Drifting Valve Co., 


Boston, Mass. 
American Locomotive Co., New York. 
Manzel Bros. Co., Buffalo 10, N. Y. 


Power reverse gear .. 
Lubrication 


Superheater The Superheater Co., New York. 
Brick arch American Arch Co., Inc., New York. 
SIas bola. - «2c eese dites enr res de Flannery Bolt Co., Bridgeville, Pa. 


Injectors and checks ..... ........ Wm. Sellers & Co., I 
Philadelphia, Pa. 
The Pyle-National Co., Chicago. 
U. S, Metallic Packing Co., 

Philadelphia, Pa. 


nc., 


Headlight; generator . 
Bell ringer 


RN 
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The Three-Cylinder Engine 


The engine is a vertical three-cylinder single-expansion 
unit with piston valves and Stephenson valve gear. The 
cylinders are 17 in. bore and 18 in. stroke. Steam distri- 
bution is effected by 9 in. piston valves operating in bush- 
ings with a 434-in. maximum travel. The valve gear is 
controlled by an Alco Type G power reverse gear through 
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double reverse cranks located in planes at right angles to 
each other. The reverse shaft bearings are embodied in 
the vertical engine frames. 

The pistons are cast iron with 314-in. hammered-steel 
rods secured by a taper fit to cast-steel crossheads oper- 
ating in cast-iron guides in the engine frame. The forged 
connecting rods have brasses with two babbitt strips in 
each half and are adjustable at both crosshead and crank 
shaft ends. The crank shaft is 714 in. in diameter with 
714-in. by 7-in. journals. The shaft is supported by four 
main bearings in the bed plate with removable bearing 
caps and brass bearings. 

The backbone of the engine assembly is a steel bed cast- 
ing to which three separate vertical engine frames con- 
taining the crosshead guides are bolted. The lower ends 
of these vertical frames are flanged to form the pads of 
the bed connection and the upper ends are flanged for the 
cylinder connection. 


MARYLAND 


The tender tank is supported at two points—The truck and the hinge connection to the engine 
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On each vertical engine frame is a cast-steel valve-mo- 
tion support containing the valve crosshead guide. These 
valve-motion supports are bolted to the side members of 
the vertical engine frames and act as strength members. 

The cylinders and piston-valve chambers are cast as 
integral units and may be removed separately from the 
vertical engine frames. Both the engine bed plate and 
vertical frames are rigidly bolted to the locomotive girder 
frame at the top and bottom frame rails. 

The line shaft which transmits power to the trucks has 
three pairs of universal couplings; one pair between the 
tender and rear engine truck; one pair between the rear 
engine truck and the rear of the engine crank shaft, and 
one pair between the front of the engine crank shaft and 
the front engine truck. Each coupling consists of two 
forked ends, or horns, forming a universal joint. The 
horn ends operate in bushings in the coupling ring. Re- 
movable cellars containing oil fittings are used at the four 
horn ends. Slip joints of square cross section, between 
each pair of couplings, permit truck swing adequate to 
negotiate 22-deg. curves. The horn couplings are cast 
steel, shrunk on and keyed. 


Trucks and Drive Mechanism 


The three four-wheel trucks have cast-steel side mem- 
bers and forged truck-box binders. At each truck there 
are body and truck bolsters consisting of a pair of 12-in. 
40-Ib. channels with 1%-in. cover plates. Coil springs, 
36 in number, between the bolsters, carry the load. 

Six of the 12 truck wheels, on the right side, have cast- 
steel wheel centers of special design to accommodate the 
rim of the drive gear on the outside of the wheel and with 
lugs cast on the inside to prevent shearing the gear hold- 
ing bolts in case of derailment. Steel tires are shrunk 
onto the wheel centers. The six left-side wheels are rolled 
steel. All wheels are 48 in. diameter and are mounted on 
carbon steel axles with 815-in. by 10-in. journals running 
in oil-lubricated bronze-bearing truck boxes. The truck 


boxes on the right side are a special design which incor- 
porates both the journal bearings for the axles and the 
bearings for the pinion, or line shaft. These are at 
right angles to each other. The line shaít bearing: 
are 6/5 in. by 14 in. The pinions are located ahead 
of each axle and are keyed to the line shaft. The gear 
ratio is 2.45 to 1 with 20 teeth on the pinion and 49 teeth 
on the gear. The maximum locomotive speed is 22 mph. 
at a maximum engine speed of 377 r.p.m. 

The cab is the vestibule type, of riveted construction, 
The cab and the coal space, having a capacity of nine tons, 
are built as a unit and are 6 ft. 1074 in. long. There 
is approximately 5% ft. between the firedoor and cod 
gates. The cab width is 119 in. 

Lubrication is effected by means of two Manzel oil 
pumps, one a three-feed unit for the engine steam chests 
and the other a 10-feed unit for the engine guides and 
bearings. A Nathan four-feed, four-pint automatic sight- 
feed oiler is located in the cab. 

The locomotive is equipped with Westinghouse Sched- 
ule ET-6 air brakes having a single 81-in. cross com- 
pound compressor and one 2415-in. by 102-in. main res- 
ervoir located under the runboards on the right side. 

The tender tank is mounted on a structural frame hav- 
ing sills 12 in. deep. The rectangular tank is 17 ft. 03 in. 
long, 60 in. deep and 125% in. wide; it has a capacity of 
6.000 gal. The tank is built with %g-in. side sheets and 
'4-in. bottom sheets. 

The tender is supported on a single four-wheel truck 
and stability is maintained by a hinge connection between 
engine and tender consisting of a double jaw casting on 
the rear of the engine frame into which a rigid Баг, riv 
eted to the tender frame, and a conventional drawbar are 
inserted. A drawbar pin in the engine frame casting 
passes through both bars. The inner surface contours 
of both the male bar casting and the engine frame cast- 
ing are such as to allow for considerable movement be 
tween engine and tender on vertical curves. | 
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Water Treatment Benefits” 
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T ue crucible of war puts the ultimate test to the peace- 
time practices of all essential industries. During the 
years of peace we go through a period of experimenta- 
tion and development. Then when war comes, we are 
able to get the final evaluation of this work because only 
the soundest and most productive operations survive 
such a test. 

Water treatment on our railroads has met this test 
and passed with highest honors. A very large measure 
of credit has been given to water treatment for a major 
contribution to the successful operation of our railroads 
during the recent critical period, handicapped as we have 
been with a limited inventory of motive power and with 
a marked shortage of skilled maintenance personnel. 

In making our daily inspections and doing everything 
in our power to keep our boilers operating without undue 
delays for maintenance, washing, or other causes, we are 
the first to see the benefits of water treatment. Old 
timers know the difficulties experienced with bad water 
which taxed ingenuity to the utmost in spite of a tremen- 
dous amount of hard work expended to keep boilers op- 
erating in those early days. Our association has re- 
ported on the results of water treatment from year to 
year since its inception and we feel it fitting and proper 
to continue to do so as we are in a particularly advan- 
tageous position to assess its value, since our work is in 
the front line of locomotive maintenance. 

Water treatment has played such an important part in 
the success of our operations during the war that it de- 
serves full publicity at this time in order to encourage 
expansion of the program to include all untreated water 
supplies and to insure full utilization of existing facilities 
and modernization of inadequate facilities to meet present 
requirements. 

The simplest approach to an understanding of what 
water treatment does would be to determine its effect on 
one locomotive and then to multiply the result by the 
number of steam locomotives in service. Basically, water 
treatnent accomplishes the following things for each loco- 
motive: (1) Prevents scale and corrosion on water- 
heating surfaces; (2) permits 30-day operation for each 
washout, thus increasing availability ; (3) maintains high 
thermal efficiency, thus saving fuel; (4) reduces main- 
tenance, thus saving skilled labor and critical materials, 
and (5) controls steam quality. 

This oversimplified form of procedure would establish 
savings that are truly remarkable, but actually it would 
not do justice to the subject as the introduction of water 
treatment brought about fundamental changes in railway 
operation which have in a large measure been respon- 
sible for making possible the high utilization of locomo- 
tives and, incidentally, made it possible for railroads to 
use the high-power steam locomotive itself. 

During the first world war railroads generally op- 
erated their locomotives over one division only, or about 
100 miles. For many years freight locomotives made 
an average of 3,200 miles per month and passenger 
engines 4,000 miles per month; shopping for flues was 
common practice at from 45,000 to 65,000 miles in aver- 
age water territory and in bad-water territory the mileage 
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Operating and maintenance 
savings resulting from water 
treatment. and improvements 
that can be made to better 
locomotive boiler performance 


was much lower. Without water treatment even these 
repairs did not eliminate trouble as flues would leak 
almost every trip and it would often require a boiler 
maker and helper six to eight hours to caulk. 

It is a matter of simple calculation to prove that if 
such conditions had existed during World War II and 
if the work produced per month per locomotive had been 
the same as in the first world war we would have needed 
over 80,000 locomotives, an increase of some 40,000 
units over our actual inventory. Had it been necessary 
to buy this additional power it would have cost several 
billion dollars, taken several years' time to build, and 
the manpower that would have been used making these 
locomotives could not have been used to make battleships, 
tanks, aircraft, and all the other tools of warfare. 

Fortunately, this problem did not exist because of 
greatly improved operations. 


Effect on Locomotive Operation 


During the early twenties the idea of greater utiliza- 
tion of locomotives was advanced. Experiments were 
conducted in extending locomotive runs over more than 
one district. The principal objection to be overcome was 
the matter of boiler maintenance. Many boiler makers 
believed that it was absolutely necessary to either change 
the water or wash the boilers after each round trip, and- 
this was undoubtedly true under existing conditions. It 
was found, however, that by introducing correct water 
treatment, the installation of proper blow-off equipment, 
and proper supervision of both of these factors, it was 
entirely feasible to extend locomotive runs almost without 
limit insofar as the boiler was concerned. Certain ad- 
justments had to be made in grates, ash pans, and ter- 
minal facilities where coal was used as fuel, and these 
developments went forward simultaneously. The net 
effect was that, by the late 1930", practically all railroads 
were successfully operating their power over as many di- 
visions as their physical limitations permitted. Several 
very important benefits were derived from this one de- 
velopment. 

First, each locomotive was able to operate three to 
five times the mileage per month. Therefore, the rail- 
roads could get the maximum use out of their latest and 
most improved locomotives and were enabled to scrap 
their oldest and less efficient smaller power. 

Second, where one locomotive could do the work of 
five or more previously used on a certain run, the result 
was that.terminal fuel consumption was dractically re- 
duced. Standby losses due to having a number of units 
fired up to handle a certain train together with the in- 
evitable protection units held in readiness were indeed 
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sizeable. These losses were largely eliminated by ex- 
tended runs. 

Third, with increased utilization assured, railroads 
could well afford to invest a great deal more capital in 
each new locomotive purchased to get greater power per 
unit and to utilize the latest developments in economy 
devices. As a result, locomotives were purchased and 
put to work, costing five to ten times as much per unit 
as had been expended heretofore, and these units de- 
veloped correspondingly greater horsepower, enabling 
them to move more cars over the railroad at high speed 
with greatly reduced cost of operation. The railroads 
rapidly took advantage of this new possibility and new 
power was purchased which could not have been eco- 
nomically employed prior to the development of the long- 
run principle. 

With every extension in locomotive operation and 
with every new locomotive purchase, water treatment 
became more vital and has been handled accordingly. 
Testing equipment (illustrated) has been developed that 


Dearborn water-testing laboratory for terminals 


permits ready determination of the condition of the boiler 
water in each locomotive both on arrival and departure 
from important terminals, something that had not been 
considered feasible before but which has become a prime 
requisite at all important locomotive terminals in recent 
years. Personnel has been trained to handle this testing 
and control program and this work has paid big dividends 
in improved performance and in helping to increase the 
availability of the power. 

A complete water treatment program does the follow- 
ing major things with many subdivisions under each one: 
(1) Individually treats each water supply to render it 
non-scale forming and to prevent pitting and corrosion 
difficulties. The treatments are of such nature as to pre- 
vent incrustation of all underground pipe lines and of 
boiler checks, branch pipes, and locomotive injectors; (2) 
establishes a schedule of road and terminal blow-down 
to keep the boiler water in proper condition so as to per- 
mit 30-day operation for each washout, and (3) provides 
proper control facilities and personnel to check the opera- 
tion of the treating plants and the boilers on a regular 
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schedule. In addition, since full benefits of the water- 
treatment program cannot be obtained unless every fac- 
tor in boiler operation is kept in tune with best possible 
practice, the water-treatment engineer follows the boiler 
into the enginehouse and interests himself in seeing to it 
that proper practices are followed in every step from 
blow-down right on through boiler-washing operations 
and firing up. 7 

While great advances have been made in improving 
locomotive boiler performance, much still remains to be 
accomplished. It is generally considered desirable to 
operate boilers 30 days for either a water change or a 
washout. Many roads are getting these benefits, but 
quite a few fail to do so either through insufficient super- 
vision of blow-down or possibly due to lack of under- 
standing and application on the part of the supervising 
forces of the benefits that can be obtained through proper 
attention to this problem. Old-fashioned prejudice is 
responsible in some cases and should be guarded against 
by critical self analysis to the end that the best and most 
efficient operation is obtained in every instance. 

An important feature of doing the job less frequently 
is to do it well when it is done. This requires conscien- 
tious washing and supervision at the scheduled washout 
times and the correct tools and facilities to do the work 
thoroughly. 

Washout openings must be located properly, suitable 
washout nozzles must be available together with instruc- 
tions for their use, and adequate water pressure is essen- 
tial. The boilers must be cooled down prior to washout 
to minimize stress and at the same time avoid possibility 
of sludge or mud baking onto exposed hot, dry surfaces 
of the tubes and sheets. The cool-down method of boiler 
washing has been reported several times in our proceed- 
ings and we recommend it for further consideration. 

Water treatment has made a remarkable record of 
savings during the war years. In 1944, according to the 
thirty-third annual report of the director of the Bureau 
of Locomotive Inspection, 1,302 time extensions were 
granted in the removal of flues which is indicative of the 
effect of water treatment because these extensions could 
not have been granted if the flues had not been clean. 
This represents a continuation of the improved condi- 
tions reported in detail in our proceedings of 1941. 


Material Savings 


Much critical material has been saved for other uses by 
water treatment. C. R. Knowles, former superintendent 
of water service of the Illinois Central, retired, in an 
article on water treatment in the April 24, 1943, issue of 
the Railway Age stated: "The flues in a typical locomo- 
tive containing 119 2%-in. flues and 30 514-in. super- 
heater tubes, all 19 ft. 6 in. long, weigh 11,438 Ib. In ad- 
dition, a firebox with 185 sq. ft. of heating surface, con- 
structed of 3-in. steel, weighs 2,832 1b., making a total 
of 14,270 Ib. of steel in flues and firebox. 

“Sixty such locomotives might reasonably operate in one 
treated-water district, representing 856,200 Ib. of material 
directly affected by water treatment. Having established 
that the life of flues and tubes will be increased from 5 
to 15 years, there is a saving in this material over a 15- 
year period of 1,327, 560 Ib., or 91,504 Ib. per year. 

“Doubling the life of fireboxes from 10 to 20 years rep- 
resents a 20-year saving in material of 169,920 Ib., or an 
annual saving of 8,496 Ib. Thus, the combined saving in 
flues and fireboxes is 100,000 Ib. per year for a typica! 
group of locomotives operating on completely treated 
water. 

“The weight of tubes and flues in one of the large-t 
locomotives in service is 32,586 1b., or 1,955,160 Ib. for 
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a group of 60. Trebling the life of flues and tubes will 
effect an annual saving of 146,344 lb. over a 15-year 
period. The firebox of this locomotive weighs 19,500 
lb., representing 1,170,000 lb. for the 60 locomotives. 
Doubling the life of fireboxes will save this material every 
20 years, or an annual saving over the 20-year period 
of 53,400 lb. The combined saving each year is 199,744 
Ib. in flues, tubes and firebox shéets without counting 
staybolts and the thousands of man-hours of labor made 
available for other work.” 

These figures indicate the savings in critical materials 
and skilled labor that has been effected through the 
water-treatment program. 

According to latest available figures by Railway Engi- 
neering and Maintenance Cyclopedia, our locomotives 
use some 437,000,000,000 gal. of water each year. It is 
estimated that 44 per cent of this water, or some 200,- 
000,000,000 gal., is being treated in full or in part, thus 
removing or making harmless more than 220,000,000 Ib. 
of scale annually, saving about $29,000,000 per year on 
the basis of 13 cents per pound of scale. The same source 
states that treatment is being used at 5,000 water stations 
and that there are 8,250 additional stations at which 
water treatment could be used with economy to our roads. 

We feel that the savings usually reported at the old 
1924 A.R.E.A. figure are entirely too low and that if 
this figure were to be brought up to date, it would be 
helpful in expediting the completion of the water-treat- 
ment program. The present 13-cent figure gives ample 
savings in most instances to justify treating-plant instal- 
lations, but it is so far below the true savings it may well 
be that sufficient urgency is not presented to management 
to place the proper emphasis on this work. 

Based on published index figures by the A.A.R., the 
13-cent-per-pound savings could be increased as follows. 
Using the cost in May, 1933, as the basis or 100, the cost 
of fuel in December, 1944, was 185.1 and other material 
and supplies 162.4. Using 1918 labor cost as 100, 1942 
labor cost is given as 185. 

A rough calculation would indicate a minimum 
weighted increase of 75 per cent in the costs that enter 
into the A. R. E.A. formulae, which, on this basis, would 
justify a minimum saving of 1.75 X 13 = 2275 cents 
per pound of scale-forming materials neutralized in our 
water supplies today. Use of this figure in calculating 
savings should be of great help in compelling attention 
to the truly wonderful savings to be realized by treating 
all remaining raw water supplies. 

The really clean boilers made possible by water treat- 
ment have opened the way for the railroads to realize the 
economy of higher pressure design which would have been 
impossible without scale elimination through treated 
water. The fact that high-pressure boilers are more sus- 
ceptible to maintenance occasioned by poor water has 
emphasized the necessity of strict control over the exist- 
ing water treatment and all boilers have benefitted ac- 
cordingly. 

There should be a word of caution, however, against 
allowing the theoretical design of high-pressure boilers 
to ignore the practical aspects of railroad operation. New 
designs should allow adequate steam space, provide for 
complete water circulation without steam or mud pockets, 
and have facilities for really effective blow-down. Finally, 
the question of easy and complete washing must not be 
overlooked. In the matter of general boiler construction, 
the intercrystalline corrosion studies carried out in both 
public and private laboratories with the cooperation of 
the railroads for the purpose of creating better water 
treatnent have pointed the way to better locomotive 
boiler structures. It has been shown that overstressing 
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of seams through poor fittings or careless workmanship 
is a basic factor in the cracking of rivets and sheets which 
has been blamed on the intercrystalline corrosion tenden- 
cles of certain untreated or improperly treated waters. 
The importance of keeping seams tight to avoid future 
heavy repairs has also been brought to light and the 
great advantage of the all-welded boiler over the riveted 
boiler has been emphasized. We anticipate further de- 
velopments along this line with the use of a good many 
welded boilers in the near future. 

Attention has been focused on developments in better 


„steel for boiler purposes and new alloys are under inten- 


sive study by a western railroad whose research labora- 
tory has taken a broad interest in water treatment. 

A recent ramification showing the importance of the 
treatment of railroad water supplies has developed in the 
maintenance of engine-cooling systems and passenger 
train steam-heat generators on Diesel power. Contrary 
to the original belief that Diesel power could ignore the 
quality of its water supplies, the intricacy of these ma- 
chines and the flash-boiler type of steam generators car- 
ried in their restricted space has developed water troubles 
requiring even greater care than the steam locomotive. 
Water treatment has risen to the demand where estab- 
lished types of treatment have been inadequate and new 
special treatments have been devised, even to the extent 


Nalco laboratory for terminal water testing 


of providing demineralized water with new types of syn- 
thetic zeolites and a following treatment to avoid cor- 
rosion. 


Advantages Summarized 


In summarizing, we can unequivocally state that the 
water-treatment program has done the following things 
for our railroads: (1) Made possible long runs of steam 
locomotives; (2) permitted use of high-power locomo- 
tives; (3) reduced fuel consumption (steam locomotive 
use has improved by over 50,000,000 tons per year based 
on work performed according to A.A.R. figures) ; (4) 
saved the railroads not less than $30,000,000 annually ; 
(5) during each war year saved a substantial tonnage of 
steel; (6) contributed very largely to the high avail- 

(Continued on page 579) 


Fuel Records and Statistics 


Tur report of your committee for the year 1940 covered 
in some detail certain features of Form OS reports to 
the Interstate Commerce Commission and the year 1941 
report continued this discussion. The 1941 report dealt 
specifically with Coal Equivalents and the various 


methods of procedure for their determination, recom- 


mending certain limiting conditions. These limitations 
were tabulated and a comparison made with the practices 
of 30.Class I railroads in making their reports to the 
Commission. In 1941 a committee was appointed to “take 
appropriate action to determine the possibility of obtain- 
ing the publication of more detailed fuel statistical reports 
for Class I railways than have been made available for 
general distribution." A progress report of this com- 
mittee was submitted to the full membership of the Rail- 
way Fuel and Traveling Engineers’ Association. As a 
result of the work of this committee and excellent co- 
operation on the part of the A.A.R. Accounting Division 
Committee on Statistics, certain additions were made on 
Forms OS-A, OS-B and OS-E, effective January 1, 
1945. The following is a tabulation of these additions. 


Additions to Form OS-A—Freight-Train 
"12e Performance 
2—TRAIN MILES: 
2-01—Steam locomotive propelled trains 
2-02—Diesel-electric locomotive propelled trains 
2-03—Electric locomotive propelled trains 
2-04—Other locomotive propelled trains 
2-05—Total locomotive propelled trains 
3—Ro4AD LOCOMOTIVE-MILES : 
3-06—Total, Diesel-electric only 
Train-switching : 
3-10—Diesel-electric locomotives 
3-14— Miles at initial and final terminals included in total 
(item 3-13) 
5— GROSS TON-MILES OF ROAD LOCOMOTIVES AND TENDERS (THOU- 
SANDS) : 
5-03—Diesel-electric locomotives 
6—GROSS TON-MILES OF CARS, CONTENTS, AND CABOOSES (THOU- 
SANDS) : | 
6-03— Total in Diesel-electric locomotive trains 
8—TRAIN-HOURS (INCLUDING TRAIN-SWITCHING HOURS AT WAY 
STATIONS) : 
8-01—Steam-locomotive-propelled trains 
8-02—Diesel-electric-locomotive-propelled trains 
8-03—Electric-locomotive-propelled trains 
8-04—Other-locomotive-propelled trains 
8-05—Motor-car-propelled trains 


Additions to Form OS-B—Passenger-Train 
Performance 


2—TRAIN-MILES : 
2-01—Steam-locomotive-propelled trains 
2-02—Diesel-electric-locomotive-propelled trains 
2-03—Electric-locomotive-propelled trains 
2-04—Other-locomotive-propelled trains 


3—ROAD MOTIVE-POWER MILES: 
Locomotive-miles : 

3-06—Total, Diesel-electric only р 
3-08—Total, other (Diesel and gasoline motor and gasoline 
electric) : : 
3-10—Train switching miles, Diesel-electric locomotives 
only 
3-12—Train switching miles, other locomotives 
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S—TRAIN-HOUBS : 
5-01—Steam-locomotive-propelled trains 
5-02— Diesel-electric-locomotive-propelled trains 
5-03—Electric-locomotive-propelled trains 
5-04—Other-locomotive-propelled trains 


Additions to Form OS-E—Fuel and Power for 
Locomotives and Rail-Motor Cars 


2—QUANTITIES OF FUEL AND POWER CHARGED TO YARD AND TRAIN 


ACCOUNTS : 
Quantities consumed in road freight service (Accounts 3, 
395 and 396) : 
2-10—Diesel fuel (gallons) 
2-12—Gasoline (gallons) 
Quantities consumed in road passenger service (Accounts 3M, 
395 and 396): 
2-22—Total fuel by motor-car trains (equated net tons 
coal equivalent) 


8—FUEL AND POWER CONSUMED PER 1,000 GROSS TON-MILES (IN- 
CLUDING LOCOMOTIVES AND TENDERS)—ROAD FREIGHT SERVICE: 
8-03—Gallons of Diesel fuel (Diesel locomotives) (2-01 + 

[5-03 0S-A + 6-03 0S-A] ) 


9—FUEL AND POWER CONSUMED PER PASSENGER-TRAIN CAR-MILE— 
ROAD PASSENGER SERVICE: 
9-05—Equated pounds of fuel (motor-car trains) (2-2 X 
2,000 = 4-21 0S-B) 


The additions to Forms OS-A and OS-B listed make 
possible the compilation of statistics for the differently 
propelled trains of such items as: 


X1—Passenger car-miles per passenger train-mile; i. e., average 
cars per train 

X2—Gross ton-miles per freight train-mile; i. e., average gros 
tons per train 

X3—Gross ton-miles per freight train-hour; i. e., average tut 
miles per hour 

X4—Freight train-miles per freight train-hour; i. e. average 
speed in m.p.h. 


All of these are extremely useful in the analysis of the 
relative efficiency of the differently propelled trains. 

Neither Form OS-A nor Form OS-B segregates the 
locomotive-miles (Principal and Helper) according to 
the differently propelled trains. For this reason the fot 
lowing equally important items cannot be computed: 


X5—Locomotive miles (principal and helper) 
X6—Gross ton-miles (excluding the locomotives and tenders) pef 
locomotive-mile; i. e., the average gross tons per locomotive 
While items X1 to X4 can be computed from the 
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information now shown on Forms OS-A and OS-B, 
there is no provision made on either form to show this 
information. 

As to Form OS-E, the quantities of fuel and power, 
item 2 (2-01 to 2-24 both inclusive) are not so segregated 
as to permit of computing under averages (items 7, 8 
and 9) according to the differently propelled trains. In 
this connection, even with the additions to Forms OS-A, 
OS-B and OS-E, the usefulness of Form OS-E is largely 
restricted for the following reasons: 

On Form OS-A, Gross Ton-Miles (items 5-01, 5-02, 
5-03, 5-04 and 5-05) and on Form OS-B, Passenger 
Train Car-Miles (items 4-09, 4-10, 4-11, 4-12 and 4-13) 
are segregated as between trains of different propulsion, 
according to the kind of fuel used by the principal loco- 
motive, but on Form OS-E (Fuel and Power for Loco- 
motives) the fuel is separated by locomotives only and, 
therefore, it makes no provision for trains that are rather 
common at present; i. e., where “Diesel trains” have 
steam locomotives assisting or doubleheading. This, of 
course, results in distorted figures in the averages on 
Form OS-E (items 8-03 and 9-03, for example). 

Notwithstanding the separations made on Forms OS-A 
and OS-B for items of Passenger-Train Car-Miles and 
Gross Ton-Miles, as between Diesel-propelled (principal 
locomotive) and Steam-propelled (principal locomotive), 
there is no provision made on Form OS Fu set the fuel 
up in the same manner, so that the road and helper fuel 
will follow the ton-miles, or car-miles derived from the 
consumption of this combined road and helper fuel. 

The progressive increase in the number of Diesel loco- 
motives on some roads in the United States emphasies 
the importances of statistics that will convey a picture 
of the relative fuel performance of the Diesel-propelled 
trains as compared with trains using fuel other than 
Diesel oil. Steam helpers are common on Diesel-propelled 
trains. It is evident, therefore, that a tabulation of the 
helper fuel by kinds of trains is necessary to produce fuel 
service units that will be comparable. It is strongly 
recommended that consideration be given to the revision 
of Form OS-E to provide for setting up the helper coal 
figures by kinds of trains so that comparable figures will 
be available as between railroads. 

On the Baltimore & Ohio, in July, 1945, 31 per cent 
of the passenger-train car miles were produced by Diesel- 
propelled trains. Of the fuel used by Diesel-propelled 
trains 9.7 per cent was used by steam helpers. In freight 
service, of the total gross ton-miles. 2.7 per cent was 


produced by Diesel-propelled trains and, of the fuel used 
by Diesel-propelled trains, 11.3 per cent was used by 
steam helpers. While there were no helpers in yard ser- 
vice, it is interesting to note that at the four terminals 
that use Diesel locomotives 97.6 per cent of the yard- 
engine hours was produced by Diesel switchers. This 
figure, however, represents but 16.6 per cent of the yard 
engine hours produced on the B. &. O. 

The committee members are E. E. Ramey (chair- 
man), superintendent fuel conservation, B. & O.; 
P. E. Buettell, fuel supervisor, C. M. St. P. & P.; J. G. 
Crawford, fuel engineer, C. B. & Q.; J. R. Jackson, 
engineer of tests, Mo. Pac.; H. Morris, superintendent 
fuel and locomotive performance, C. of N. J.; E. G. 
Sanders, fuel conservation engineer, A. T. & S. F.; 
W. R. Sugg, general supervisor air brakes, Mo. Pac.; 
W. J. Tapp, superintendent fuel conservation, D. & R. 
С. W.; R. J. Tucker, assistant to fuel supervisor, C. & O. 


Water Treatment Benefits 
(Continued from page 577) 


ability of steam locomotives which made it possible for 
about 42,000 locomotives to deliver nearly twice the work 
done by some 64,000 locomotives in World War I; (7) 
reduced shopping time of locomotives to the minimum 
required by machinery repairs, and (8) contributed to a 
performance record where boiler failures are virtually 
eliminated. 

The record of water treatment on our railroads is one 
of great service. Vigilance needs to be exercised by 
everyone to maintain the facilities and continue to obtain 
the benefits of this program. Rapid extension of water 
treatment to all sizeable supplies is indicated and larger 
tenders and alteration of schedules should permit elimina- 
tion of small stations which would not otherwise warrant 
treatment installations. 

The committee consists of John P. Powers (chairman), 
system boiler inspector, C. & N. W.; H. L. Harrell (vice- 
chairman), shop engineer, I.C.; Е. А. Longo, general 
boiler inspector, Sou. Pac.; B. € King, general boiler 
inspector, Nor. Pac.; Н. С, Haviland, supervisor of boil- 
ers, N. Y. C.; I. N. "Moseley, master boiler maker, N. & 
W., and E. H. Gillev, general boiler foreman, Grand 
Trunk. 
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Serman locomotives repaired by the М. К. 5. for use on German railways—At the left is a modern condensing-type locomotive, and at the right, 
! war-time non-condensing type—The photographs were received from Lt. E. D. Shain, a Reading employee then with the 757th railway shop 
battalion 
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Improving Car Shop Facilities’ 


Е ок many years the development of improved car shop 
facilities has been a live subject on the Delaware & Hud- 
son. A number of years ago competitive car building 
contests were held annually at our freight-car repair 
shops. This novel plan of education was conceived to dis- 
close the advantages that come from the use of efficient 
shop facilities and practices. While the contests aided in 
the development of the use of improved tools and methods, 
the important lesson we learned was the value of getting 
our material to a car and arranging it to effect maximum 
output with minimum effort, eliminating the loss of ap- 
plied man hours. 

Before the war, the thought had been pretty well-estab- 
lished that it would be necessary to eliminate some anti- 
quated practices. Demands upon our limited shop capacity 
far beyond anything previously experienced came with the 
war. We were confronted with an acute manpower short- 
age and restrictions on the supply of essential materials at 
a time when the demands were greatest. Probably at no 
time in our experience were management and supervision 
so pressed for the development of new ideas to cope with 
a situation. Now that the war has ended we can all look 
back at the record and feel, with satisfaction, that we met 
the situation squarely and did a good job despite the 
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handicaps, and out of it we have gained a knowledge 
that will prove invaluable with the passing of time. 

One of the problems that faced us, with the limited man- 
power available, was the handling and delivering of mate- 
rial in.and about shops and repair tracks. New methods 
and practices were developed to insure that such opera- 
tions could be handled with minimum delay. The problem 
was solved by expanding the use of mechanical devices 
and providing roadways over which tractors, cranes, 


ФА paper delivered before the Eastern Car Foreman’s Association at 
New York on October 12, 1945. 
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Material handling an im- 
portant subject for study 
—Fabrication and recla- 
mation by welding of in- 
creasing interest — Best 
wheel shop practices must 
be initiated at all points 


trailers, etc., could travel to best advantage. The in- 
stallation of good concrete runways took us out of the mud 
and put the operation of these vehicles on a firm footing. 
The handling of material by such modern means is no 
more efficient than the ground upon which it operates 
Getting material from the source of supply to the car 
undergoing repairs is of prime importance in effecting 
maximum output with minimum applied man-hours. 
Our first problem was to procure the equipment needed 
and then organize scheduled deliveries to avoid duplica- 
tion of effort and idle time. Fortunately, we have been 


The Oneonta wheel shop of the 
Delaware & Hudson 


gradually adding mechanical equipment to that on han 
and today we find ourselves in a rather favorable positio? 
in that we have various types of mobile units adaptable її 
handling material with the least human effort. 

At a series of discussion group meetings attended b 
our supervisors, many of our problems were analyzed 
and suggestions offered. Some of the suggestions we? 
adopted and proved very valuable in improving t 
efficiency of our shop operation. We have found t 
material-handling equipmerit can best be utilized whe 
under the supervision of one foreman, that is, by central- 
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ized control. A central station established аз head- 
quarters for the material supervisor, where all other fore- 
men can make known their requirements and from which 
the operation of the various machines can be scheduled, 
gives excellent results. Empty trips can be eliminated, 


Some of the parts made or 
reclaimed by welding on the 
D. & H. during the war 


duplicate trips avoided and maximum loading of ma- 
chines can be secured. А 

Material supply and handling represents, to a large 
extent, the supporting labor, the labor that is required as 
a preliminary operation before the repair or construction 
is actually started, and to keep it going after it is started. 
If our supporting labor is not efficient, our shop opera- 
tion is not efficient. 

Establishing a good system is not a case merely of 
obtaining the equipment, furnishing good roads, good 
operators and supervision. Constant study and develop- 
ment of facts are needed whereby improvements can be 
made, and changing conditions recognized and corrected. 
This can be handled only through direct contact between 
the plant management, the supervision and the workmen. 
It requires a supervisory training program or discus- 
sion group. A discussion group was established at the 
Oneonta car shop and each supervisor made suggestions 
and recommendations that would improve the service. As 
a result of this a smooth-operating, efficient handling and 
delivery service has been established. The manual effort 
required in handling material has been considerably re- 
duced and efficiency increased. This causes the heavy 
burden to be lifted from the shoulders of the employee 
and placed on the mechanical devices, where it belongs, 
thereby making available the service of a lot of good men 
to perform the actual mechanical work on the cars. The 
employee who has for years pushed a two-wheel wagon 
around the shop with heavy loads is the man who will 
tell you that tractors, trailers and Chore Boys have made 
this job easier and that, in itself, speaks for the success 
of this undertaking. 


Servicing Material-Handling Equipment 


Many thousands of dollars worth of mechanical-han- 
dling equipment creates a problem of proper maintenance 
and it is necessary to schedule the inspection, servicing 
and repairs to this equipment to avoid the possibility of 
the equipment becoming badly damaged from neglect and 
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kept out of service. A tractor, Chore Boy or crane out of 
service due to neglect of lack of maintenance will reduce 
materially the value of a coordinated material-handling 
program. Periodical inspection reports, which in some 
cases are daily arid in others weekly, not only serve to 


indicate that machines are being properly maintained 
but they provide a good record of the durability and the 
adaptability of the various machines to their jobs and 
make it possible to observe any of the weak points where, 
perhaps, there is a need for modernization. 


Shop Supervisors Meet 


Confronted as we were with the difficulties of shop 
operation during the war, management soon realized the 
value of the exchange of ideas among supervisors and the 
submission of suggestions and their development if they 
had merit. Meetings, held weekly or more often, gave 
each supervisor an opportunity to make known his prob- 
lems and practices were developed which proved valuable 
during the war and will prove more valuable in the years 
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Some of the material-handling equipment at the Delaware & Hudson's 
Oneonta car shop 
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Temperature-regulated car-bottom furnaces are needed for proper 
reclamation work 


to come. Two things have been accomplished, supervisors 
realize the value of thinking and planning, and under- 
stand each other better; and, the problems of the super- 
visors are brought to the attention of the management 
and a better understanding of procedure is obtained. 
The search for new methods and the development of new 
procedures is something that must not fall by the way- 
side. We will need them in the future more than ever 
before. 


Reclamation Work 


Because of economic conditions in the years before the 
war the reclamation of material was given very thorough 
study on all railroads. Methods and practices were de- 
veloped to save money and the reclamation of material 
was a well-established practice. The reclamation of 
couplers, truck side frames, knuckles, knuckle locks, brake 
beams and many other car parts had been developed to a 
point where we thought we could proceed no further. We 
were fortunate in having this basic experience in recla- 
mation to use and improve upon during the war years 
when we were coníronted with the material shortage. 
All of us who thought we were doing a great job prior 
to the war can now say that we had only started. Welding 
methods were improved upon. Parts made from open- 
hearth plate and angles, fabricated, assembled on jigs and 
welded, were substituted for unobtainable castings. These 
included such parts as strikers, coupler carrier irons, draft 
stops, center-sill fillers and other small castings. The 
A.A.R. restrictions that existed on the reclamation of 
material were relaxed and we have learned many things 
about welding that we never dreamed of before. The 
value of this knowledge will be carried into the post-war 
years and result in great savings. 

Installation of annealing and normalizing furnaces has 
made it possible to restore car parts to service with con- 
fidence that they will stand up. Furnaces regulated and 
controlled automatically eliminate a large part of the 
human element from such operations. The installation of 
such a furnace has been made at our main car shop with 
the result that the scope of our activities in reclamation 
has been greatly increased. The increased capacity makes 
it possible to normalize all truck side frames removed from 


cars going through the shop thereby affording better 


inspection and a guarantee of better service. 


Straightening Stall 


We have been confronted with increased damage to 
‘open-top equipment by loading and unloading machines 
and from other accidents. This damage is so extensive 
that numerous cars are rendered unfit for further service 
until they are repaired. Many man-hours are required 
to remove damaged parts from cars, straighten them and 


? 


replace them. This led to the development of a straight- 
ening stall on our railroad with which you are probably 
now familiar through the publication of its description in 
the Railway Mechanical Engineer.* Such a straightening 
stall involving the use of air jacks, upright posts set in 
concrete, overhead hoists and runways and cross beams 
on which to jack, has made it possible to take some ex- 
treme cases of damaged cars and straighten them without 
so much as removing a rivet. Man-hour requirements are 
reduced to a figure that is amazing. This provides the 
man-hours saved to build and repair other equipment. 
The elimination of the cost of material and return of the 
car to service in a much shorter time is valuable. A car 
with bent sides, ends and perhaps a twisted underframe 
often can be repaired and returned to service within 
eight hours. The movement and adjusting of loads that 
have shifted can be accomplished in such a facility as this 
with one or two men, thereby avoiding load transfers or 
expensive hand jacking. Bent center sills that were 
formerly heated and straightened through the use of 
pulling jacks, sledges, and other methods involving con- 
siderable hard work can now be jacked back into place 
cold in a very short length of time. Without a doubt the 
straightening stall has created a method of restoring cars 
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Regular attention for material-handling equipment keeps it 
in best condition for service 


to service within a period of time that was heretofore 
unthought of. Like the tractor and trailer system of de- 
livering material, a system of repairing cars in the 
straightening stall has no end as to the extent to which 
it can be developed. The ingenuity used by workmen to 
save backbreaking work has no limit. The stalls are 
particularly adaptable to outside points and gateways 
and, on our railroad, each main gateway is so equipped. 
We have found it has been possible to reduce transíers 
car delays, lading delays and backbreaking work írom 
those small points which, at the best, are usually equipped 
only for light repairs. 


“See Railway Mechanical Engineer, February, 1945, p. 75. 
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Wheel-Shop Practices 


With the cooperation of the railroad management, the 
Association of American Railroads and wheel manufac- 
turers, wheel shop practices have been improved. The 
A.A.R. mechanical inspections have brought home, di- 
rectly to the wheel-shop foreman and the machine oper- 
ators, the necessity for more accurate and painstaking 
machining of car axles and wheels. The Wheel Manual 
has illustrated very vividly what is required and, in 
addition, has told why it was required. The mechanical 
inspectors that visited the various wheel shops were men 
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Chore Boys аге inspected and serviced at scheduled intervals 


of experience who could talk shop language in such a 
way that full benefit was obtained in educating the 
employee. 

Probably a large percentage of hot-box troubles can be 
traced, directly or indirectly, to poor wheel-shop practice. 
The methods now established for a periodical checking 
of all wheel-shop machinery is one of the great steps that 
has been taken to insure proper wheel-shop work. 

For years we have trued journals that have been over- 
heated excessively. Visual inspection was about all that 
the journals received to discover cracks. Dependence 
was placed largely upon the operator of the journal 
lathe to discover such defects while taking the cut. The 
use of Magnaflux testing through which such defects as 
seamed journals and wheel seats are found has made it 
possible to remove dangerous axles from service which 
otherwise might have been used and have caused a serious 
accident. With a system properly organized, supervised 
and carried out, there is little danger now for a bad axle 
getting out into service. The use of-the recording gauges 
and the keeping of other records is bound to reduce 
failures. The wheel shop foreman and his employees 
realize that they carry the responsibility for the satis- 
factory performance of each pair of wheels produced while 
it is in service. On our railroad, wheel-shop work is 
concentrated at one major point thereby making it pos- 
sible to give better general supervision to the work and 
eliminate divided responsibility. 

No wheel shop, regardless of its efforts to carry out the 
practices outlined in the A.A.R. Manual, can function 
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without proper machinery. A shop faced with the ob- 
solescence of machines and machines that are not prop- 
erly maintained cannot do good work. With the need of 
better wheel work it has been necessary to give full 
consideration to the scrapping of obsolete machinery or 
worn-out machinery, and install modern, up-to-date 
machinery that will do the work required. This we 
have done in our shop. Deferred maintenance on wheel- 
shop machinery will be reflected in the hot-box record 
in a manner similar to which laxity in accident prevention 
work will reflect in your accident record. 

Good wheel-shop practice does not end at the wheel 
shop. Regardless of how much care is taken to produce 
good work in the wheel shop it can be quickly destroyed 
by improper handling of the wheels after they leave the 
wheel shop. Damage to journals during loading processes 
must be given very close attention to avoid nicked 
journals. Several years ago, we developed a wheel car 
having saddles to accommodate the wheels in such a 
manner that they could not possibly shift, thereby elimi- 
nating flange and journal contact enroute. This type of 
wheel car has proved very successful. They will accom- 
modate either a single-, double- or triple-deck wheel load, 
or from 18 to 38 pairs of wheels on the one car. The use 
of individual blocking for each pair of wheels is elimi- 
nated with this type of car thereby saving a large amount 
of labor and material. Its use also practically eliminates 
the need for renewal of car floors that soon wear out 
with the use of spiked blocks. It is likewise important 
to see that old wheels being shipped in are properly 


. handled when loaded at the outside points to prevent 


unnecessary damage to the journals and eliminate un- 
necessary wheel-shop work. 

With more rigid rules and restrictions placed on wheel- 
shop practices, it is only natural for supervision to 
assume the attitude that work output will decrease. 
Therefore, devices for checking the boring mills, axle 
lathes and other equipment have to be provided, master 
gauges furnished and considerable research done on the 
part of the foreman and the employees to establish meth- 
ods whereby accurate work can be accomplished as quickly 
as inaccurate work. We have found it takes a lot of time 
spent in the education of employees, encouragement and 


A straightening stall for damaged open-top cars 
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Concrete runways along repair tracks at Oneonta allow best use of 
material-handling equipment 


perseverance, to get them to think the new way is better 
than the old and to develop methods to accomplish it. 

The hot-box situation is more or less tied in with good 
shop practice. Rule 66, in itself, is a shop practice. The 
current A.A.R. monthly reports indicate that on prac- 
tically every railroad the number of hot boxes is constantly 
increasing. We are research people in this respect, ever 
trying to lay our finger on the causes. The quality of 
car oils is, in our opinion, something that requires more 
direct consideration both from a new oil standpoint as 
well as proper reclamation. Better car oil is needed. 
Reclamation facilities require constant attention so that a 
standard is maintained that will meet the A.A.R. specifica- 
tion. Oil and waste reclamation processes are pretty 
well established; however, we will have to be on the 
alert to recognize improved facilities as the oil improves 
in quality so that the proper relation can be maintained 
between new and reclaimed oil. 

Facilities for the proper maintenance of various types 
of brake-beam supports will have to receive some con- 
sideration in the near future. There are a large number 
of various kinds of brake-beam supports involving angles, 
springs, brackets, pins, bolts, rivets, etc. I believe the 
number of brake-beam supports that are found missing 
on cars in service indicate the need of better facilities 
in our shops and on our repair tracks to maintain them. 


For a number of years we have had a modern brake- 
beam reclamation plant at the Oneonta, N. Y., shop. 
The plant is equipped with machinery of the type that 
makes it possible for one man to do all the reclamation 
work with a normal production of approximately 5,000 
brake beams per year. Test machines are used so we 
are sure of obtaining a brake beam that is equally as good 
as and meets the test required of new beams. 

The application of AB brakes to all cars by January 
1, 1949, is a problem in itself. The manner of applica- 
tion, piping and anchorage to the car, must be proper to 
avoid expensive maintenance of the brakes after they are 
applied. Proper pipe bends, good threads and alignment 
of pipes must be made on the first application to prevent 
future failures. This application is truly a mechanical job 
and needs close supervision. Special pipe benders ani 
threading machines can be provided to insure good 
workmanship. 

The centralization at Oneonta shops of all wheel-shop 
work, brake-beam reclamation, journal-box packing 
reclamation, air-brake valve repairs, wood mill work, 
heavy freight car repairs, dismantling programs, mate- 
rial reclamation, blacksmith-shop work, jack and pneu- 
matic-tool repairs, baggage-truck, freight-house-truck and 
material-handling-equipment maintenance has made it 
possible to develop and supervise these operations witha 
minimum expenditure for tools and manpower. 

Our present supervisors with all their background of 
experience may find themselves unable to keep up-to-date. 
Some of the older men who have been through the mill 
will have to provide the impetus to the younger men, and 
the younger men with qualifications for study, observa- 
tion and job interest, together with their opportunity for 
better education, are the men we must develop and de- 
pend upon for the future. The development of thoughtful 
interest in their jobs among supervisors and workmen has 
definitely become a “shop facility.” 

On our railroad, the Car Department Supervisors’ 
Association plays an active part in developing ideas and 
provides a medium through which supervisors have an 
opportunity to discuss the A.A.R. rules, working agree- 
ments and their general problems. Meetings are held 
on each division once a month with the divisional car 
foreman acting as chairman. Through this medium it is 
possible to promote education and round-the-table dis- 
cussions. The outside-point foremen and the shop fore- 
men are afforded the opportunity to become better 
acquainted with each others‘ problems. The superinten- 
dent of car equipment, and members of his staff attend 
these meetings. The subject of car design is discussed 
and ideas exchanged on new developments and methods. 
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The Chicago & North Western’s “400” leaving Chicago for the Twin Cities 
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Colloidal Fuel" 


J 1938 a casual interest in the general subject of colloi- 
lal fuel accounted for the establishment of a modest re- 
search program to be carried on at the Kansas State Col- 
lege at Manhattan, Kan., in co-operation with the Kansas 
[ndustrial Research Commission. As the general fuel situ- 
ition became more critical in the latter part of 1942, this 
research work was intensified. An exhaustive study of the 
available literature was reviewed, the patent situation 
studied, laboratory experimentation was intensified, burn- 
ng tests were conducted, a pilot plant for the production 
of colloidal fuel was constructed and operated and defi- 
lite, encouraging results were obtained. У 

During the spring of 1943, large-scale intermittent and 
continuous burning tests were conducted which definitely 
»roved that colloidal fuel (approximately 40 per cent coal 
ind 60 per cent oil by weight) can be prepared from 
southwestern coal and mid-continent oil. This fuel can 
зе satisfactorily burned in standard commercial ог indus- 
rial burning equipment without appreciable alteration in 
i completely satisfactory manner and with an efficiency 
somewhat higher than oil and lower than coal. Upon 
completion of the research and development work and 
arge-scale burning tests, the economics of the problem 
vere carefully studied, a plant designed and laid out and 
‘stimates prepared. This study indicated that in the Kan- 
as City consuming area colloidal fuel is not as economical 
is coal or oil when the fuels are compared on the basis 
f cost per million B.t.u. 

This particular situation prevails in the Kansas City 
rea because in that market both coal and oil are cheap 
ommodities. The cost of processing colloidal fuel must 
€ added to the cost of the ingredients, thereby increasing 
he final cost when measured in terms of heat units. This 
ame condition, however, might nót hold true in a con- 
uming area further removed from the source of oil and 
oal and it is estimated that there are large consuming 
reas in the United States where colloidal fuel would be 
heaper than oil. This is particularly true at points far 
emoved from the producing-oil districts where the cost 
f transportation must be added to the cost of fuel oil. 
‘his study also indicated that if a critical oil shortage ex- 
ts, even in the Kansas City area, and burning oil is not 
айу available, then colloidal fuel may replace oil and 
) per cent of the deficiency in available fuel oil would be 
lade up with the coal contained in the mixture. This 
ould permit the substitution of colloidal fuel for burn- 
ig oil with a minimum capital expenditure or inconven- 
nce to the ultimate consumer because no appreciable 
ipital investment would be necessary to convert from oil 
' colloidal fuel. The general use of colloidal fuel in 
ace of fuel oil would conserve a large quantity of this 
irrently critical commodity. 

Application of colloidal fuel to locomotive fireboxes 
as studied in a cursory way and there seems much prom- 
e for its future use in this manner. The problem of 
rramount importance in this use is handling of fly ash. 


owever, with proper design, this may be alleviated. , 


arking would be practically eliminated, which would 
em to make the fuel suitable for forested and mountain- 
IS areas. 


' Contributed by the Railway Fuel and Traveling Engineers! Association 
mmittee on Coal for the Association's 1945 year book. 
' Combustion engineer, Pittsburg & Midway Coal Mining Company. 
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By D. W. Machin’ 


Early development reviewed— 
Recent mid-western experi- 
ments and trials — Economics 
of fuel in Kansas City area 


First Patents in 1879 


Colloidal fuel is not new. The earliest patents date 
back to 1879. This problem has been studied by capable 
men. In 1918 Bates made an important contribution 
when he made the first attempt to produce colloidal fuel 
commercially. During World War I the Submarine De- 
fense Association investigated the possibility of utilizing 
this mixture of coal and oil. However, since the last 
war, due to the abundance of cheap coal, oil and natural 
gas, the interest in colloidal fuel diminished and it has not 
been until the last two years that this subject has again 
become important. 

In 1938 the Engineering Experiment Station of the 
Kansas State College undertook new research work on 
this problem. Dr. J. H. Hedrick was placed in charge 
of the work and his first research was directed toward 
the utilization of various stabilizers. Four general types 
were studied: (1) dilute gels and gel formers; (2) emul- 
sifiers; (3) petizers or solvents; (4) surface active 
agents. Under Dr. Hedrick, Stutzman determined the 
effect on viscosity and specific gravity of various coal and 
oil mixtures. Gradishar developed information on criti- 
cal concentrations and flow of colloidal fuel through 
pipes. Later, Zabel continued the work started by Dr.- 
Hedrick, giving emphasis to the study of stabilizers. And 
later, Landis studied methods of mixing colloidal fuel. 

Early in 1943, as an amplification of the research work 
done by the Kansas State College, the development of a 
practical commercial means of producing colloidal fuel 
economically was attempted. This task was intensified 
by the growing fuel shortage in the Middle West. It ap- 
peared timely that the theoretical work should be put to a 
practical test. The author' reviewed the work that had 
been accomplished to date. George Auer, attorney, re- 
viewed in detail the patent situation surrounding this 
subject, prepared a complete bibliography, and read and 
analyzed all the available literature germane to the sub- 
ject. Other technical men undertook the task of design- 
ing equipment and facilities to produce practically a 
satisfactory colloidal fuel. 

This review of available information revealed sufficient 
incentive to explore further the practical applications of 
this general knowledge and pursue this problem through 
the pilot-plant stage. The laboratory investigation was 
then intensified. The coal puverizing facilities of the 
Western Minerals, Inc., plant near Baxter Springs were 
utilized to pulverize carloads of coal to various sizes. A 
pilot plant was set up in connection with the central 
cleaning plant of the Pittsburg & Midway Coal Mining 
Company at West Mineral, Kan. 
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Colloidal Fuel Tried in Kansas City 


After pilot-plant operation, carload samples of col- 
loidal fuel were prepared and shipped in cars to Kansas 
City, Mo., where the fuel could be tested in modern 
boilers on a large scale. The tests were conducted in 
the Kansas City power plant of Montgomery Ward & 
Company by combustion engineers of the Pittsburg & 
Midway Coal Mining Company with the full co-operation 
of the combustion engineers of Montgomery Ward & 
Company and were observed by a representative of the 
Bureau of Mines. All physical and mechanical data 
were carefully observed and a complete boiler and fuel 
test was made in conformity with the code of the Ameri- 
can Society of Mechanical Engineers, the results of 
which were recorded by the Kansas City Testing Labora- 
tory. All results from the burning tests were eminently 
satisfactory. No particular trouble in any phase of the 
burning test developed which was difficult to overcome. 
The general result of this accelerated investigation up to 
and including the large-scale burning test may be sum- 
marized as follows: 

1—A satisfactory colloidal fuel for commercial and 
industrial boilers and processing furnaces was produced 
with southwestern coal and mid-continent oils. 

2—The colloidal fuel tested retained the same general 
temperature-viscosity relationship as that of the heavier 
grades of Bunker C residual oil. It was observed that 
less total heat and lower burning temperatures were 
required for atomization. 

J— The use of an effective but inexpensive dispersing 
agent, when utilizing light residual oil, resulted in a 
more satisfactory and stable colloidal fuel and eliminated 
the necessity for extremely fine and costly grinding of 
coal. 

4—The large-scale burning test of colloidal fuel demon- 
strated that it is possible to maintain higher continuous 
ratings with colloidal fuel than it is with oil alone. The 
flame is more satisfactory, is softer, more completely 
fills the furnace, and the cutting, impinging effect ob- 
tained with certain types of oils is not prevalent. 

5—It was feasible and practical to handle colloidal fuel 
with ordinary heavy oil-burning equipment from the tank 
car through lines of ordinary size and in standard hori- 
zontal, reciprocating, centrifugal, and gear pumps. Col- 
loidal fuel performed very satisfactory through tubular 
heaters, and in both outside mixing, steam and me- 
chanical rotary burners. 

6—Our experimental work indicates that additional 
research and development is necessary both on colloidal 
fuel and small burners before a fool-proof application of 
colloidal fuel can be made to the small domestic burner. 
The principal problem at this point is to develop a satis- 
factory and economical stabilizer that will assure the 
practical use of colloidal fuel made from light straw- 
colored or gas oils in the small domestic burner and at 
the same time not foul the burner orifice, the filter or 
the valves. 

7—It was determined that, under present market con- 
ditions in the Kansas City, Mo., consuming area, the pro- 
duction of-colloidal fuel would not attract private capital. 
This is true because of the low cost of coal and oil in the 
same territory at this time. It is obvious, however, that 
a well-designed and economically operated colloidal fuel 
plant in the Kansas City area could produce colloidal 
fuel for heavy and light industry where a price of $1.57 
per barrel of colloidal fuel is permissible. This is 
predicated on the delivered price of oil at $1.07 per 
barrel and the delivered price of $3.64 per ton of bitumi- 
nous coal. 

8— The design and estimate for the colloidal fuel plant 
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indicated that a minimum quantity of critical matera 
would be required. Complete plans and specifications 
have been prepared. The estimate indicates that a plan 
to produce approximately 800,000 barrels of colloidal 
fuel annually would cost in the neighborhood d 
$614,000. 


Analysis of 3,242 Patents 


The analysis of the patent situation by George Auer. 
attorney, developed that since the inception of colloid 
fuel there have been some 3,242 patents issued on varios 
phases of the work. A cursory examination of these pa: 
ents indicated that some 119 were worth careful studr 
and analysis. Mr. Auer's investigation revealed the iol. 
lowing general facts: 

1—Stabilizing the mixed fuel received most attention. 
The greatest emphasis was placed on this problem an‘ 
there is a sharp criticism of opinion existing as to whether 
fine grinding or the use of a suitable stabilizer is the 
best solution of this problem. 

2— Little or no attention has been given to the develop 
ment of new processes or arrangements for utilizing 
known equipment to best produce colloidal fuel. 

3—A study of the foreign patents indicated that co: 
loidal fuel has been used in a substantial way by t 
European nations. 

4— There is no well-defined pattern for the study d 
colloidal fuel as revealed by the patents and there has 
been a general, disorganized search for a satisfactoy 
solution. 


Mid-West Economics 


A more detailed study of the economics of. the problet 
revealed some interesting facts. As we have previous: 
mentioned, based on the present prices of oil and coal 
the Kansas City consuming area, colloidal fuel can x 
prepared and sold for $1.57 per barrel. This is som 
45 per cent more than the present cost of fuel oil and : 
is evident that so long as fuel oil is available at the exis- 
ing price there would be little market for colloidal fue 
Our study indicates that if a price of residual fuel ci 
increased to approximately $2.75 per barrel, then сї 
loidal fuel made from that oil would be competitive 
price. The study also indicates that the utilization = 
coal, as such, under present market prices in Kane 
City would be 67 per cent less expensive than сооз 
fuel. Therefore, few consumers would continue to :* 
oil or colloidal fuel if equipment for conversion to o 
is available. It is obvious that from an economic stant- 
point colloidal fuel cannot be profitably produced п 
normal times in the Kansas City area. There, colloidal 
fuel would be useful only as an emergency жапше 
measure to conserve fuel oil. As pointed out abè 
however, this situation might not pertain in other с 
suming areas further removed from the source * 
fuel oil. 

A detailed plant layout and estimate was made tor à 
completed plant. This estimate was checked and ind 
cated that a plant to make colloidal fuel would be rez 
tively simple if carefully designed devices for proptt 
mixing, storing and handling of colloidal fuel, such 3 
those developed, were utilized. 

It is particularly significant to point out that, due ? 
the higher specific gravity of colloidal fuel, it will га 
float on sea water. This means that if colloidal ê 
were used in place of oil for power-generating purpes* 
on inland or ocean-going vessels, it would тіпте 
ds loss of life due to burns, particularly during а 07% 
of war. 
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EDITORIALS 


Railroad Men · 

challenged | 

п а challenging address, presented before about 1,300 
ailroad and railway supply men at the October 15 meet- 
ар of the Western Railway Club in Chicago, Wayne 
\. Johnston, president of the Illinois Central, discussed, 
he following text which is both appropriate and power- 
ul and will need constant reemphasis in the months to 
оте: “We must have railroads in and for America— 
olvent railroads, strong railroads, manned by alert and 
espected workmen, directed by progressive manage- 
nent, modernized to fit the needs of post-war America, 
»perating under sound policies of government and com- 
nanding the confidence of the American people.” It is 
»bvious that this program, backed up by deeds, will give 
ı tremendous boost to railway prestige and public favor 
ind incidentally do as much or more than any other 
me thing to restore a normal high level of industrial 
ictivity. 

In his definition of "solvency," Mr. Johnston con- 
emplates that railroads will take in more than they 
ipend; that they will have rates attractive to traffic yet 
ully remunerative; that they will pay good wages for 
zood work; that they will buy and maintain a plant re- 
sponsive to every call upon it yet be able to lay aside an 
imple return on investment, and be attractive enough 
0 keep private capital interested in providing a con- 
inued supply of efficient tools. In other words, rail- 
‘oads will be enabled to stand on their own feet without 
zovernmental assistance of any kind, except construc- 
ive regulation, and serve as a stimulating example of 
iccomplishment by private enterprise. 

By "strong" railroads, Mr. Johnston refers not 
nerely to those well equipped with track, power, cars 
ind other physical facilities but to the necessity for rail- 
‘oads strong in character, ideals and enterprise which 
lave in the past made railroads pre-eminent in the field 
X land transportation. He has a definite message for 
‘ailway workers, including those in the mechanical de- 
Xirtment, in the following quotation: “These railroads 
nust be manned by alert and respected workmen— 
xople who are proud of being railroaders, who know 
hat theirs is a public service fundamental to national 
vell-being, essential, reward-worthy, truly a life worth 
iving. These alert workmen must be so interested in 
he progress of the industry that they will speak up for 
t at every opportunity and share with management and 
Xublic alike the thoughts, ideas and observations they 
levelop with respect to better railroading. They must 
е a team—a thorough, co-operative, hard-hitting 
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team—one well deserving of victory in the hardest com- 
petitive game for which American business can pro- 
vide the opportunity and the reward.” 

For management, including supervisors, Mr. John- 
ston appeals for a progressive viewpoint from men who 
have come up through the ranks experienced in rebuffs, 
toughening and the hard knocks acquired only in 
rough-and-ready railroading. He says that this man- 
agement must have vision, courage, enterprise and wil- 
lingness to gamble, if need be, with everything except 
the safety of its men, customers and customers goods. 
It must also be willing to assume and bear responsibility, 
yet delegate it to capable subordinates and thus build 
a team and give it strength, spirit and genuine leader- 
ship. 

To effectuate some of these highly desirable results, 
Mr. Johnston emphasizes the need for further improve- 
ments in operating methods, roadway and mechanical 
equipment, personnel training programs and employee 
suggestion systems, traffic building and solicitation and 
a great expansion in institutional and public advertising 
by railroads. The pre-eminence of “mind over matter” 
is implied throughout Mr. Johnston’s remarks, as he 
reiterates his plea against “case-hardened habits of 
thinking” and says that railroad men must keep open, 
alert and inquiring minds, always ready to admit mis- 
takes, but constantly willing to try new ideas and ex- 
periments and always press forward, even if going for- 
ward involves some risk and uncertainty and inability 
to see clearly the path that lies immediately ahead. It 
seems obvious that this mental attitude is more impor- 
tant now than ever before and essential to maximum 
results in railroading of the future. 


Lowering 
Boiler Costs 


In the all-welded boiler, in water treatment and blow-off 
systems, in construction details such as the application 
of flues and tubes and staybolts, and in the handling of 
the boiler in train service lie possibilities for both the 
reduction in boiler maintenance expenditures and better 
boiler performance. The Master Boiler Makers’ As- 
sociation, with a membership primarily concerned as 
craftsmen with fabrication and maintenance problems, 
presented available cost figures in some of the reports 
prepared for the Association’s 1945 annual proceedings. 
This is the best way of getting action from railroad offi- 
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cers with a reputation tor wanting to know how much 
can be saved by either new equipment or new methods. 

Experience with the all-welded boiler has been limited 
because of test requirements and war conditions, but the 
elimination of boiler leaks, the savings in weight, and 
the absence of any shell repaits to the Delaware & Hud- 
son’s boiler, and the renewal of the firebox throat and 
flue sheets to this boiler in 1943 at 304,000 miles as 
compared to an average of 193,000 miles for 17 other 
locomotives of the same class, indicate large potential 
savings in maintenance expenditures. Approval has 
been given to the construction of all-welded boilers for 
two other railroads, in addition to another for the D. & 
H., and cost data should become available as this type of 
boiler becomes accepted as standard. That it will be is 
evidenced by the confidence of the association's com- 
mittee that the construction of such boilers can and 
should be made a standard fabrication procedure. 

In the report on water treatment, the statement is 
made that not less than $30,000,000 is saved annually 
by water treatment. This figure and the estimate that 
water treatment is in use at less than half of the water 
stations where treatment could be made with economy 
to the railroads should be reasons enough for surveying 
the possibilities of additional savings in this field. In 
seal welding of staybolts to eliminate leakage, in clean- 
ing tubes and flues by washing instead of by blowing, 
and in methods used in applying tubes and flues the as- 
sociation committees have either shown savings figures 
or reductions in the maintenance work that can be trans- 
lated into dollars saved. 

By lowering the steam locomotive’s maintenance costs, 
a large proportion of which is attributable to keeping 
the boiler in condition for maximum performance, the 
position of the steam locomotive with respect to compet- 
ing types of power will be improved. In doing so cor- 
responding improvements in operating characteristics 
and availability will result from the increase in boiler 
efficiency and the reduction in shop and enginehouse 
time required for boiler attention. 


Train Radio 
No Longer Experimental 


One of the last restraints to general application of train 
communication was removed by the Federal Communi- 
cations Commission on November 14 when it released 
proposed rules and regulations for governing railroad 
radio service. The railroads were given a twenty-day 
period in which to present reasons why the rules should 
be changed and unless otherwise ordered by the Com- 
mission, the rules and regulations will go into effect on 
December 31, 1945. Few objections are anticipated 
and it seems improbable there will be any delay. 

To avoid misunderstanding, the Commission’s pro- 
posed rules begin with definitions of “railroad,” “rail- 
road radio service," "train radio station," "yard and 
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terminal radio station" and “railroad utility radio sv. 
tion." Concerning licenses, it states that the licenss 
period shall be for two years, all licenses expiring a 
3:00 a. m. eastern standard time on February 1. Thoe 
eligible for licenses are “persons or organizations ор. 
ating as railroad common carriers." The rules ай, 
however, that “experimental authorizations may be ir 
sued to communications common carriers for the pw- 
pose of providing railroad radio service." Some гайга 
operators would like to have this clause changed, sine 
they see in it the possibility of an encroachment which 
might result in the railroads becoming the lessees of a 
service rather than having complete control of their ox 
train communication service, 

Construction permits are not required for radio ха. 
tions on railroad rolling stock and provision is made {ur 
direct application for license for such equipment. Ap 
parently identical sets may be interchanged betwen 
stations without the need of a new license. 

A section of the rules on technical specifications liss 
specific channels, states that modulation shall not x 
ceed 100 per cent on peaks, that with frequency me: 
lation, the deviation of the carrier from the assigne 
frequency due to instability shall not exceed 30 kc. a 
that carrier frequency shall be maintained within 00% 
per cent of the assigned frequency. Provision is mat 
for a railroad to make application for authority to us 
special emission for the operation of signaling. calling 
and similar devices. This opens the way for consider 
tion of the use of radio in connection with C.T.C. «x 
similar systems. 

Under the heading, “Scope of Service," the rule: :- 
ford the widest possible use of radio communicati«. 
allowing intercommunication by the railroads with ot 
licensed radio stations in emergencies and the use ‹:1 
single station by a group of railroads where this prs- 
tice is desired. 

A section of the rules on records lists those whic) 
railroad radio station lessee must maintain. They :* 
simple and the railroads should be able to maintain ten 
without difficulty. The various tests which rails 
radio service licensees are required to make are lil 
under a section on tests. 

Miscellaneous railroad requirements, gathered inte 4 
final section, permit a railroad to use various meth: ` 
in identification of stations, permit railroad employe 
to operate radio stations without radio operator licen: 
under conditions set forth in the order, and list ing: 
tion requirements. None of these will apparently 7 
volve any difficulty. | 

There still remains with the railroads the problem '' 
obtaining equipment, of determining where commur:s- 
tion may be employed to most advantage, in what t:* 
of service it should be used first and to what exten: ` 
should be applied. The latter requirement will be la 
ly a matter of evolution, but if given some thought © 
future alterations will be simplified. The questios ` 
power supply, although involving types of equip” 
which are old in the service of railroads, is lagging ` 
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nd the development of the very new communication 
paratus. 

One thing pertaining to radio equipment which should 
‘ceive prompt attention is the matter of continuous 
»mmounication in cuts and tunnels. It is felt by some 
iat frequencies in the neighborhood of 2,600 mega- 
"cles should be used, since in this range the narrow 
»aces between cars and side walls serve as wave guides 
nd to a certain extent at least surmount this difficulty. 
‘he Commission has expressed its willingness to listen 
› railroad requests for channels in this yet unallocated 
action of the spectrum in case it offers special advan- 
ges. | 

Unfortunately, the equipment required for these high- 
r frequencies costs from two to three times as much 
s that for the 160 mc. range and such added cost would 
e an effective deterrent to the use of radio for train 
ommunication. Experiments now in progress indicate 
hat inexpensive means can be developed for effecting 
ontinuous communication with the already assigned 
requencies. 

In addition to offering proposed rules and regulations 
or radio train communication, the Commission on No- 
'ember 15 announced that it was considering the possi- 
ilities of relaxing the present low power rules govern- 
ng railroad carrier-current train communication sys- 
ems. These rules, which were issued originally to limit 
nterference caused by remote controlled tuning of broad- 
'ast receivers, has caused the railroads some difficulty 
which a slight easing of the rules would remove and it is 
ipparent from the Commission's statement that it will 
lo all that circumstances permit to promote the use of 
'arrier type train communication. Given some relaxa- 
лоп of the low power rules, carrier can give radio more 
effective competition. This should serve as stimulation 
to those who are promoting radio and help to effect 
rapid application of train communication. The Com- 
mission has been considerate, generous and intelligent 
in making its allocations, and it is important that the 
railroads make applications to justify and to hold the 
position they have been given in the communication 
field. Railroad operating improvements already effected 
would appear to offer sound economic advantages to 
considerable use of train communication. 


A.A.R. Research 
On Counterbalancing 


Probably in no single instance is the criticism of Amer- 
ican railroads for lack of modern research more fully 
refuted than in the case of counterbalance studies and 
tests conducted by the Association of American Rail- 
roads with a view to improving the operation of recipro- 
cating steam locomotives, especially in high-speed serv- 
ice. With ever-increasing emphasis on high-speed oper- 
ation in recent years, even with heavy trains, boiler ca- 
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pacity was increased to make possible substantially high- 
er speeds and it became apparent several years ago that 
greater refinement in methods of counterbalancing loco- 
motives would be required for satisfactory steam loco- 
motive operation. 

To meet this need and make a thorough technical 
study of the problem, a special committee was appointed 
by the A.A.R. and instructed to prepare a program of 
road tests under actual operating conditions, check the 
correctness of current methods and theory and finally 
develop a recommended practice as regards counterbal- 
ancing locomotives which would produce the desired re- 
sults in modern high-speed operation. This special com- 
mittee included representatives of both the Mechanical 
and the Engineering Divisions of the A.A.R. to assure 
the necessary co-ordination in interests of both track 
and equipment. 

An extensive series of tests was conducted in the fall 
of 1941 and the summer of 1942 at Harvard, Ill., de- 
signed to show the effect on track and equipment of 
several different counterbalancing methods. Revolving 
parts were balanced on both the dynamic and static basis, 
with reciprocating compensation varying from 56 per 
cent to 0, equivalent to a reciprocating unbalance of 2.3 
to 6.4 Ib. per side per 1,000 Ib. of locomotive weight in 
working order. 

Three types of locomotives were tested, namely, 4-6-2, 
4-6-4 and 4-8-2, and 495 test runs were made with 
speeds at 5 m.p.h., at diameter speed and at speeds as 
near 100 m.p.h. as could be obtained. A comprehensive 
report covering these tests and results, published by the 


‚ A. AR. in March, 1944, included a total of 319 9-in. by 


12-in. pages replete with illustrations of special test 
equipment, charts, tables of test data and conclusions. 

The very magnitude of this imposing volume pre- 
cluded its maximum use by mechanical department per- 
sonnel and particularly the shop forces who in the last 
analysis must understand and put into effect the desired 
improvement in counterbalancing practices. A Manual 
Committee, comprising representatives of the A.A.R., 
individual railroads and the three major steam locomo- 
tive builders, was, therefore, appointed to digest the com- 
prehensive and voluminous 1944 A.A.R. report and re- 
duce its findings to more condensed, usable form. The 
result was a concise pocket-size Manual of Counterbal- 
ance for Reciprocating Steam Locomotives, containing 
only 30 5-in. by 9-in. printed pages and made available 
to railroads generally by the A.A.R. Mechanical Divi- 
sion secretary's office only last month. | 

Preliminary reactions to the distribution of this small 
but authoritative discussion of one of the most impor- 
tant single features of steam locomotive design are high- 
ly favorable and the book promises to constitute a real 
contribution to improved locomotive operation. The 
A.A.R. is to be congratulated, not only on the thorough 
and competent way in which a modern research project 
of great importance has been carried on, but the effec- 
tive means developed to make results of the research 
generally available and usable. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Factors Affecting 


Cinder Cutting of Boilers” 


Tur Master Boiler Makers’ Association, in a letter 
to the chief mechanical officers of all the major railroads, 
requested a report on cinder cutting from each railroad 
for compilation into a committee report. It asked for 
information on the nature and amount of cinder cutting 
and the measures taken in the past and future plans to 
reduce or eliminate this costly item of locomotive main- 
tenance. The reply from each railroad has been assigned 
a number and is quoted in the order received. 

1—The greatest improvement we have noted so far in 
experiments which we have conducted has been due to 
an adjustment of arch heights. We determined that no 
great amount of cinder cutting is experienced with an 
opening between the arch and crown sheet of at least 


130 per cent of the flue area. When the opening above’ 


the arch is less, cinder cutting very rapidly develops to a 
harmful extent. We have also observed that streamline 
surfaces on superheater parts reduce cutting. 

—On 4-8-2 class locomotives, most of the cutting 
is confined to the 2!4- and 314-in. flues located in the two 
outer rows on the sides and the bottom two rows. On 
the 4-6-4 class, cutting takes place in the 2%4-in. flues 
between the 5%4-in. flues at the center of the back flue 
sheet, and in the two rows of 214-in. flues below the 
superheater flues. Crown bolt heads are cinder cut at the 
14th row from the back flue sheet diminishing at the 5th 
row. Staybolt heads in center syphon, both sides, are 
cinder cut from the 9th row top in a half circle down- 
wards about five rows. Considerable cinder cutting 
is experienced in the front end of this class. On the 
2-10-2 class, cutting takes place in the 2!4-in. zone of 
flues between the syphon, two rows from the 5%4-їп. 
flues down. Very little cinder cutting is experienced in 
the front end. 

Regardiess of their condition, after stipulated mileage 
and at classified repairs, all open flues which are subject 
to excessive cinder cutting are removed and renewed 
using number 10 gage safe ends. Baffle brick applied to 
syphon-equipped Santa Fe Class locomotives has reduced 
cinder cutting as well as plastering. 

3—Until about three years ago we had very little 
trouble from cinder cutting. However, after the appli- 
cation of stokers, which made it possible to supply the 
increased steam rate required to handle greater train 
loadings, cinder cutting became a serious problem. The 
cinder cutting in the neck at the front end of the Type 
A superheater units was the most serious and this has 
been practically overcome by the use of shields. Con- 
siderable effort was concentrated on the re-drafting of our 
locomotives and we have secured to some extent a better 


* Abstract of a repert prepared for the 1945 year book of the Master 
Boiler Makers’ Association. 
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Railroads report on how to 
reduce and eliminate cinder 
cutting—Association study in- 
cludes slagging of flues and 
tubes, and washing versus 
air blowing in flue cleaning 


gas distribution through the tubes and flues. As a result 
the reduced velocity of the gases has also reduced the 
cinder cutting. This problem has not been eliminated 
and we are continuing to study the gas distribution be 
cause we feel that cinder cutting is a function of gs 
velocity. 

4— In the past some cinder cutting of superheate 
unit bends immediately below ball joints at the supe- 
heater header was eliminated by installation of deflector 
plates and shields. Minor cinder cutting is experienced 
on the lower portion of the smokebox front end door on 
our large freight locomotives. There is also some ev 
dence of cinder cutting on radial stay heads in the crow: 
sheet between firebox syphons. We do not know of ar 
remedial action for this condition. It is to be expected 
that some cutting must necessarily take place at that ро 
because the gases, together with abrasive material, art 
carried over the brick arch in many instances at rather 
high velocity. : 

$^ Prior to 1932 we had very little trouble from cinder 
cutting except on locomotives operating in lignite burning 
territory. After more intensive utilization of steam loco- 
motives was inaugurated and appurtenances were intro 
duced to obtain higher capacities, damage from cinder 
cutting began and its seriousness has increased with the 
progress made in obtaining full use of the locomotives 

We have not resorted to any of the numerous short 
cuts proposed to minimize this trouble, such as a changt 
of brick arch, welding protecting beads on staybolt and 
crown stay heads, heavier ends on flues and front end 
changes, but have confined our efforts to making repairs 
to affected parts before such time as experience ha 
shown that failure may occur. 

It is our opinion that cinder cutting is the result of thc 
high firing rates required to get maximum capacity “ 
locomotives and is influenced adversely by the type ¢ 
coal used necessarily for stoker-fired locomotives. It ® 
very questionable in our minds if there is any net saving 
in changing appurtenances as experience has shown е! 
fuel saving values and we are convinced that the damage 
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rom cinder cutting does not justify increasing the fuel 
ill or reducing the locomotive’s capacity. e think 
the best method of control is to make repairs to cinder 
‘ut parts at such periods as experience has demonstrated 
‘ailures may occur. 

6—Very little cinder cutting of flues and firebox sheets 
s experienced on our locomotive boilers. There is slight 
"utting of crown bolts and staybolt heads in the two top 
‘ows on right and left sides of Thermic syphons. This 
ias been reduced by arc welding a bead at rear of the 
ю with the boiler full of water. We have followed 
his practice for several years with no damage to the 
iheets. 

On 2-8-4 freight locomotives some cutting occurred 
fter approximately 130,000 miles of service. The abra- 
ive action takes place inside the tubes at the prosser mark 
m the outside rows of tubes. This trouble has been prac- 
ically eliminated by leaving the two outside rows of 
ubes unprossered. Cinder cutting in the smokebox, es- 
cally on the front door and smokebox ring was 
liminated by the installation of a baffle. 

7—Atlantic region: No cinder cutting in firebox, with 
he exception of a few staybolt heads in the upper portion 
f syphons. Very little trouble with tubes and flues. 
dost of the cinder cutting occurs on the front bends of 


uperheater units in the smokebox and on smokebox : 


ront door and ring rivets. These are being protected 
y suitable shields or baffles. Central region: Some cinder 
utting on staybolt heads on the inner side of syphons at 
he top front area, necessitating staybolt renewal about 
very four years. The front end bends of superheater 
nits in smokebox and the smokebox front door and ring 
ivets are subject to cinder cutting, but are now pro- 
ected by suitable shields and baffles. Western region: 
itaybolt heads in the upper portion of syphons subject to 
he same cinder cutting as experienced on the Atlantic 
nd Central regions, also some cinder cutting of crown 
olt button heads in the front area of the crown sheet 
head of the brick arch. Superheater flues show a ten- 
ency to cut close to the return bend of the superheater 
nit, and the effect on the superheater unit front bends in 
1e smoke box is similar to that found on other regions. 
‘astern lines: Very little trouble from cinder cutting. 
Vestern lines: Experiencing some trouble with cinder 
utting of staybolts and crown bolts and with side tubes 
n locomotives equipped with the Type E superheater. 
_In our opinion the most essential condition to prevent 
inder cutting is the correct drafting of the locomotive to 
btain the lowest gas velocity consistent with free steam- 
ig. On some locomotives the condition was greatly im- 
roved by the adoption of the A.A.R. Master Mechanic's 
ont end and the correct proportioning of gas areas in 
xordance with the A.A.R. recommendation. In the 
ont end, superheater unit shields are used to protect the 
nits, and baffles to protect rivet heads, etc., but any 
tempt to use baffles in the firebox itself has merely re- 
Шей in the cinder cutting being transferred from one 
cation to another. 

8— There has been some cinder cutting of staybolt heads 
1 crown sheets and the fire end of the small flues of our 
8-2 and 4-8-4 locomotives. We have tried several 
ethods of overcoming this trouble, but have nothing 
mclusive to report at present. 

9—We were having a number of flue failures caused by 
nder cutting, mostly in passenger power, which we 
tributed to a lack of spacer brick between the flue sheet 
id brick arch and after going back to the spacer brick 
id applying seven rows of brick to the arch very little 
ouble has been experienced. . 

10—Our 2-10-4 coal burning locomotives built in 1937 
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gave us some concern when new by starting to cut the 
heads of crown sheet staybolts. We applied electric beads 
back of the bolt heads in the affected zone on a few loco- 
motives, but later we lowered the brick arch and the 
cinder cutting stopped. We have no cutting in the fire- 
box or on flues. Superheater units are protected by 
shields and shields are also applied to the feed water 
heater piping in the front ends of the 2-10-4 coal burners. 
11—Cinder cutting in our boilers has never been a 
major problem, mostly due to the grade of coal used and 
the drafting arrangement. Our renewals because of cinder 
cutting is very slight as protection of affected parts has 
been very successful. Fireboxes, when applied, have a 
bead of weld placed in front of the bolts and radials in the 
known areas affected by cinder cutting and additional 
welds are made, if necessary, while the locomotive is in 
service. We have eliminated the prossering of the 214-in. 
flues of all combustion-chamber type locomotives in the 
areas most affected, which has resulted in longer flue life 
and reduced cutting to a minimum. Cinder cutting in 
front ends of locomotives has always been more pro- 
nounced and requires considerable maintenance. Baffle 
plates and shields are used to protect the various parts 
affected, mainly the superheater units, smokebox front 
and steam pipes.  Netting, when necessary, is either 
patched or renewed. 
12—We were not experiencing this trouble a few years 
ago but cinder cutting is now a serious problem in our 
stoker-fired locomotives which, in my opinion, has been 
brought about by various changes having been made in 
the locomotives. Changes consisted of application of 
stoker, increasing the exhaust cavities in nozzle base, 
Targer exhaust tip, larger stack and extended lift pipe, 
sealed arch, and increased steam pressure. These changes 
resulted in a much more efficient locomotive, as we were 
able after such changes to efficiently handle heavier pas- 
senger trains and increased tonnage on freight trains at 
increased speed. The increased consumption of fuel 
results in a large amount of partially burned particles of 
fuel and cinders to pass over the arch at very high velocity 
which results in a sand-blast effect on the various parts. 
Recently we eliminated the sealed arch on two of.our 
heavy Pacific-type locomotives for test purposes, applying 
four-inch spacer bricks, and practically eliminated the 
cinder cutting in the firebox zone, the burning and fire 
cracking of the flue beads, the excessive burning of the 
back ends of superheater units, and the accumulation of 
slag on back tube sheet. We obtained the same results on 
Mikado-type locomotives on test and we have now 
adopted the open arch-on all stoker-fired locomotives. 
13—On 2-8-8-2 type locomotives the flues in the top 
central portion cut through on the bottom just inside the 
back flue sheet at the shoulder formed by prossering at 
approximately 50,000 miles. Discontinuing the prossering 
increased the mileage to approximately 150,000 miles. 
The top central portion of the back flue sheet and the 
crown bolts over the top of the arch have to be renewed at 
approximately 300,000 miles. While no means have been 
found to eliminate renewals, they have been reduced by 
maintaining a full brick arch. The sides of the smokebox 
have to be patched at approximately 200,000 miles. 
On the 2-6-6-4 type locomotives the back flue sheet has 
to be patched at the top or renewed and some of the crown 
bolts have to be renewed at approximately 450,000 miles. 
Some superheater flues have to be renewed at approxi- 
mately 450,000 miles due to cutting by the deflection of 
cinders at the supports for the superheater units. 
14—We have had serious cinder cutting of flues, front 
end appliances, superheater coils, and smokeboxes which 
we have endeavored to overcome by manipulation of the 
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brick arch. The changes cause the locomotive to steam 
poorly and if it does steam properly, we experience cutting 
on crown staybolt heads and crown sheets. In some cases 
we have been able to overcome cinder cutting by en- 
larging the nozzle opening to the largest extent consistent 
with good steaming. On nozzle tips equipped with a 
four prong bridge, flues are cut faster than with a 
¥-in. or %4-in. round or diamond bridge installed parallel 
with the cylinder. We are increasing the size of nozzle 
tips where possible and installing round or diamond 
bridges. It is believed that a good deal of our trouble is 
caused by our coal which has a very high and hard ash 
content. 

15—We shield parts when cutting takes place, but this 
does not stop the cutting and it is a continuous job to 
renew shields. The open tubes and flues located at the 
sides and bottom of the flue sheet are cut most with very 
little cutting of the flues and tubes located in the center. 
It is our practice to run flues and tubes until cinder 
cutting is noted. Then thimbles are applied. Flues and 


tubes that have had thimbles applied sometimes cap and · 


slag over and cinder cutting then develops in the other 
flues. A few locomotives have been equipped with un- 
prossered flues and tubes which has prolonged the life 
somewhat. Cinder cutting of units is prevalent partic- 
ularly in the top row. The Type E units cut more than 
the Type A. 

The cinder cutting of staybolts has been reduced by 
increasing the distance from the arch to crown sheet. 
When our Class S freight power was first placed in serv- 
ice the brick arch contained 10 rows of brick, and cinder 
cutting of crown and syphon staybolts was experienced. 


The arch was reduced to 8 rows of brick which practically: 


eliminated cinder cutting of staybolts. Some cutting 
occurs on crown bolts between syphons. Our method 
of protection is to weld a bead of weld part way around 
the head of crown bolts. 

In passenger locomotives of the 2-6-2 type that are used 
in through line service the cinder cutting takes place in 
different locations on the tube sheet and flues. They are 
all equipped with the same nozzle, ashpans, and grates. 
We shop them after Class 3 repairs at 84,000 miles for a 
Class 5 repair, with no flues removed; the next shopping 
at 168,000 miles with part flue removal ; the next shopping 
at 250,000 miles with full flue removal. At this time some 
of the 512-in. superheater flues are cinder cut inside 
where the back unit band rests on the flue; the cutting 
action is at each side of the band. We apply long safe ends 
or renew the flues. The 214-in. tubes are cut at the sides 
and top of the flue area on the passenger power and in 
the center of the flue area on other power. Our only 
preventive is to apply shields or thimbles in the 214-in. 
tubes in the firebox end and shields in back of headers 
toward the front tube sheet to prevent the cutting of 
headers. Our boiler fronts are all shielded to prevent 
cutting. 

16—On this railroad cinder cutting of tubes and flues 
occurs generally between 80,000 and 100,000 miles. 
Thimbles are applied on the inside of tubes and flues 
after they have made approximately 60,000 miles to 
prevent failures at a later date. Cinder cutting on tube 
sheets is nil. We have some cinder cutting of crown 
bolts, staybolts, and of syphon staybolts in the top front 
section of the syphon. To overcome cinder cutting of 
staybolt heads, half moons are electric welded within 
¥ in. of the staybolt head, thereby deflecting the cinders 
so they do not come in contact with the bolt heads. 

Cinder cutting of both Type E and Type A superheater 
units is most noticeable on the vertical section of the 
unit in front of the small flue holes. We have installed 
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baffles in front of small tubes on a few locomotives :- 
test, and it appears that this arrangement may have mer: 
but the tests have not run long enough to draw an 
conclusions. 

A cinder deflector applied in the smokebox to redux 
cinder cutting of the boiler front has not only protecte: 
the boiler front but also caused an unexplained decreas 
in cinder cutting of staybolt heads as it is reported that 
we are finding a smaller number of half moons that re- 
quire renewal on monthly inspections. 

17—Our history on this topic indicated that we shut! 
first consider the locomotives that are assigned to th: 
task of moving the tonnage over the districts at a highe 
rate of speed which, in this sense, has increased the rate 
of evaporation and likewise has affected the cinder cw- 
ting action caused by the abrasive action of the ash co- 
tents of the coal used on different districts. Therefore, 
when comparing, for instance, the same design of lo- 
motives without combustion chambers on two differen 
districts using different types of coal, we have been con- 
fronted with differences as to the locations of cinder 
cutting and the abrasive action on the parts involved as 
follows: 

District No. 1—The cinder cutting was more notice 
able on radial stay heads and the top 18 in. of back fixe 
sheets. The flues within this area and the superheat: 
units were also affected. 

To prevent the excessive cinder abrasive action varios 
tests were conducted. Removing the top row oí bre 
from arch increased fire hazards and increased fuel соз. 
sumption, but the cinder cutting was somewhat reduce! 
however, not with sufficient merit to warrant the los « 
the increased cost of fuel. 

We have lowered the back end of arch tubes to perm: 
a greater area between the crown sheet and top had 
row of arch brick without changing the length of ant 
from back flue sheet. This has helped to reduce tk 
abrasive action at radial stays and is considered a str; 
in improving the design to further prevent the abras:: 
action at fire ends of radial stays and has not affect 
the fuel consumption. Some changes were made in t: 
size of exhaust nozzles but the increases in nozzle 5: 
affected the steaming qualities and the exhaust noz 
were changed back to the original size. 

Radial stay heads have a welded bead applied (in he: 
circle design) approximately 14 in. wide and about ! i” 
back of each radial stay. When this welded bead is w:7 
off (about once every year) the bead is again built up: 
standard. The bead has also helped to break up t: 
cinders and slightly reduced the abrasive action on the 
fire end of flues and back flue sheet, although the cinder 
cutting is still prevalent on these parts. 

The superheater unit shields at front end have be: 
increased from 3 в in. to 14 in. in thickness which has 
helped prolong the life of shields between replacement: 
The superheater header is protected by a ¥%4-in. ple 
attached across the top of superheaater units and :: 
shaped and applied as to not restrict the draft (то: 
the top flues. It is attached about 6 in. ahead of : : 
flues and close to the header and bent at about ап 80-!«: 
angle which deflects the cinders downward from tt 
superheater header. These plates or shields are renew: 
as they become worn (about each general shopping ^ 
locomotives). The interior surface of the smoke wx 
where the abrasive action is most severe has a ¥-in. lire’ 
welded to the area involved. These plates will last fro " 
to 8 years. The protective measures have not interfere’ 
with the steaming qualities of locomotives and have t^ 
interfered with the fuel performance, both of which are * 
prime importance, and we find them to be the m" 
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ficient method of combating the cinder action in this 
istrict. 

District No. 2—We are confronted with a slightly 
ifferent condition because of the different coal used with 
ye same class and design of locomotive. A honeycomb 
evelops on the back flue sheet and a- stoppage of flues 
ccurs throughout the entire flue area. The latter starts 
iostly in the center of the flue area and thus deflects the 
ases at high velocity through the outer rows of flues 
гас subjects them to cutting by the high ash content of 
he coal. This grade of fuel does not have the severe 
brasive action on radial stay heads as encountered on 
district No. 1. Baffle plates applied in the front end at 
ach side of the smokebox transferred some of the cutting 
ction to flues in the next vertical row on each side. 
'onsequently, we removed the baffles in some instances 
nd have experimented with applying thimbles or bush- 
ngs in flues in each outside row and renewing those found 
inder cut at each monthly inspection. This method has 
ielped and has not interfered with the steaming qualities 
X locomotives, and it has prolonged the life of flues be- 
ween resettings of the flues involved. It has also in- 
теаѕе the availability of locomotives to a certain degree. 

We have several locomotives equipped with Circulators 
ind due to the shape of the brick arch it has reduced the 
tinder cutting on flues slightly. In this district we are 
iso confronted with superheater unit bands becoming 
yurned and badly distorted which interferes with draft 
through superheaater flues and increases the draft velocity 
rough the smaller flues after the superheater flues be- 
come plugged, particularly on the locomotives assigned 
to long runs. Locomotives equipped with front-delivery 
stokers have less carry over of cinders into the flues 
resulting in less cinder cutting. Results of tests indicate 
that the discharge of cinders from the stack are about one- 
third less for front-delivery stokers as compared with 
rear-delivery stokers. 

Therefore, based on our experience we have reached 
the conclusion that in each'class or design of locomotives 
the type or grade of coal and the operating conditions 
are at times the governing factors. No one standard 
method of stopping the abrasive action can be adopted 
and affected parts must be protected wherever it is prac- 
tical to do so. 

18—Cinder cutting has been one of our greatest sources 
of trouble in firebox maintenance, especially in the past 
four years. Crown stays, syphon staybolts, back end of 
combustion chamber syphons, smokeboxes, boiler fronts, 
saddle bolts, steam pipes, feedwater heater pipes in smoke- 
box, and particularly tubes and flues have been cut. 

We have tried various methods for the protection of 
parts being cinder cut, but nothing much has been done 
to prevent or eliminate the causes of cinder cutting. The 
use of crown sheet baffle brick helped a little, but the 
trouble of keeping brick in place more than offset the 
benefit derived from its use. Thimbles are applied to 
tubes on both sides of superheater flues which stopped 
the cutting of tubes, but increased the plugging of tubes. 
Heavier gage safe ends were tried, but started to crack 

ә per cent sooner than the standard safe ends. The 
electric welding of a bead on the back side of crown stays 
deflected the cinders and stopped the cutting of crown 
stays. On cinder-cut parts of boiler fronts, steam pipes, 
and feedwater heater pipes, 14-in. and 14-in. shields are 
applied to the affected parts, and run from two to three 
shoppings before renewing. 

The most serious cinder cutting, on passenger power 
at 120,000 miles, was the cutting through of the tubes 
between and on both sides of superheater flues. The 
Application of Tuyere grates, which has a tendency to 
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baffle and soften the flow of air through the grate, has 
reduced the cinder cutting to some extent. 

Previous to 1941 cinder cutting was very light, but due 
to increased speed and heavier tonnage of both freight 
and passenger trains, the firing rates were increased to 
obtain maximum boiler output. The higher firing rates 
produced high gas velocity and more cinder cutting because 
of poor combustion. In order to overcome or reduce 
cinder cutting, we must have good combustion. 

One of the most important items in controlling cinder 
cutting is the proper cleaning or blowing of flues and 
tubes. This cannot be over-emphasized, because it has 
been found that locomotives of the same class that have 
had flues and tubes kept clean from shopping to shop- 
ping, have had far less cinder cutting than those that have 
had flues and tubes partially plugged. 

We have tried numerous arrangements of smokebox 
plates and different sizes of smoke stacks and extensions. 
In most cases, they did not prove of much benefit. 

19—We have practically no cinder cutting on the fire- 
box sheets, crown stays, or staybolts. Cinder cutting in 
the interior of the smokebox around the heads of cylinder : 
bolts is minor when considering the long life of these 
parts before renewals. The traces of cinder cutting in the 
firebox have been directly over arch brick on the crown 
bolts. We believe cinder cutting was due to restrictions 
at this point and the low diaphragm plate. With re- 
moval of these restrictions, the condition improved, and 
cinder cutting disappeared. The openings at these points 
should be equalized and be large enough to allow the 
lowest possible gas velocity attainable through the flues 
that will maintain good combustion for the locomotives. 

20— When cinder cutting first began to become alarm- 
ing, a check was made on one district maintaining 122 
heavy freight locomotives and 74 passenger locomotives 
to determine the number of open flues and tubes subject to 
cinder cutting that it was necessary to remove at inspec- 
tion periods to prevent flue failures. It was found that 
3,273 flues and tubes had been renewed, the average 
life being approximately 45,000 miles. 

A check on the same district was again made after 
cinder baffles had been applied to the open flues and tubes 
that were subject to cinder cutting, which developed that 
it was necessary to remove 1,396 flues and tubes in a like 
period, a reduction of approximately 57 per cent, the 
average life being approximately 65,000 miles before 
renewals were necessary to prevent flue failures. Also, 
more attention has been paid to flue cleaning and lately 
we have started to wash flues. 


Report of E. E. Owens 


As an addition to my paper on cinder cutting for last 
year the following data will cover our experience since 
that time: 

Our latest 4-6-6-4 type locomotives built in the latter 
part of 1944 are the same as the 4-6-6-4's built in 1942 
and 1943 but have Type A instead of Type E super- 
heaters, and have a Circulator in the combustion chamber 
in addition to the five in the firebox to prevent cinder cut- 
ting wear on the back flue sheet and flues. 

After these engines were in service for 90 days a close 
inspection was made for evidence of cinder cutting dam- 
age. It was noted flue beads were polished and some 
wear just inside prosser mark on side wall of the tubes. 
This cinder wear progressed rapidly and at about 35,000 
miles we applied thimbles in outside rows of the 214-in. 
tubes to enable us to keep them in service until necessary 
to shop for machinery repairs at approximately 60,000 
miles. At that time we found it necessary to change 28 
superheater flues and 75 tubes at the top and the sides of 
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the flue sheet due to the cinder cutting. It was necessary 
to protect the Circulator riser tubes by welding on }%-in. 
round rods to the back side extending from the crown 
sheet downward 16 to 18 in. and to weld shields back cf 
the staybolt and crown bolt heads over the arch to protect 
the bolts and prolong their life. We merely concentrated 
the cinder wear to different areas and proved no preven- 
tion had been obtained. 

In contrast, the Mountain-type locomotive in pas- 
senger service which has four Circulators in the firebox 
and one in the combustion chamber, referred to in my 
1944 report, had approximately 300,000 miles without 
removal of any flues due to cinder cutting. However, 
this locomotive was shopped for Class 4 repairs in March, 
1945, and we changed a total of 110 flues and tubes. 
Six superheater flues and 54 tubes account of cinder wear 
and the balance of the 110 were changed to clean out and 
condition all flues and tubes to go the 4 year limit which 
will be in March, 1946. This engine now has 390,000 
flue miles and proves that Circulators properly located in 
fireboxes are beneficial in prolonging life of flues and 
‚ tubes against cinder cutting wear. In view of the above 
performance, we possibly have a combination in this fire- 
box that can be worked out to solve some of the trouble 
experienced from cinder cutting on our heavier power. 


Slagging of Flues and Tubes 


In a report on the slagging of flues and tubes S. F. 
Wentz, special piecework inspector, New York Central, 
stated that slag is not directly chargeable to poor firing 
but it will start and hasten the spread of slag and 
clinker. He noted that methods used in firing coal from 
various territories are basically the same but in firing 
coal with a high percentage of iron, silica, lime, and 
suplur, the fire should not be disturbed any more than is 
absolutely necessary with the grates being rocked slightly 
and frequently, 

E. E. Owens, general boiler inspector, Union Pacific, 
reported that slagging of flues and tubes on MacArthur 
and heavy Pacific type locomotives started in the fall of 
1944 when Illinois coal was used because of the high war 
tonnage. These locomotives would arrive at terminals 
with the flues and tubes honeycombed over. Brick arches 
that previously gave 30 days of service, when burning 
western coal, were being replaced in 15 to 20 days and it 
was necessary to clean and blow the flues each trip. The 
air openings in the grates and front end drafting were 
not adapted to the fuel and the slagging was aggravated 
by the slightest leaks in the fireboxes and front ends. The 
condition was corrected by the mixing of Illinois and 
Wyoming coal in equal proportions. 


Cleaning Flues and Tubes 
By S. F. Wentz 


There are two methods used in cleaning flues and tubes. 
The first and old method is by blowing the flues and 
tubes with compressed air and the second and recom- 
mended method by washing the flues and tubes with 
water and air. The number of flues and tubes that re- 
quire cleaning is noted on the work report showing the 
number plugged solid and the number partly plugged. 
All flues and tubes that are plugged solid, all flues and 
tubes partly plugged above and below the units and all 
return bends of units that have a slag build up on the 
ends should be marked to be cleaned. Fig. 1 shows a 
tyical slagged flue sheet and plugged flues. 

When an oil torch is used to candle the flues and 
tubes, those that are only partly plugged and the units 
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that have a slag build up on the ends will draw the flane | 
which results in some of the flues not being marked for 
cleaning. It is a better practice to use a flashlight with 
a good focus to examine flues to see if they are plugged in 
the front end or above or below the units or if there isa 
slag build up on the ends of the units. Units that are 
warped or have turned up or have missing unit bands 
should be replaced. 

The flue cleaner should remove the loose cinders from 
the flues at the firebox end, the slag from the ends of the 
units with a hook, and any crust of unburned coal that is 
sometimes formed around the interior of the flues at the 
firebox end. A 3&-in. flue-cleaning pipe, at least one inch 
longer than the flues that are being cleaned, Fig. 2 
should be used with not less than an air pressure of 100 
lb. per sq. in. The flue-cleaning pipe should be inserted 
the full length above and below the units on flues that are 
equipped with superheater units and the full length on 
the open flues and tubes as shown in Fig. 3. Whena 
short flue-cleaning pipe is used, it only blows out the 
flues at the firebox end and tends to plug the front en! 
of the flues more solid. After the flue cleaner has con- 
pleted his operation the flues are again examined by th 
inspector to see if the flues and tubes are properly пе 
marking any that do not pass inspection for recleaning. 

The second method of cleaning flues and tubes wi 
water and air differs from the first method as it is onl 
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Fig. 1—Typical slagged flue sheet and plugged flues 


[^ Length of Flue Plus One Inch e 


F Pipe- | - 


Break Edge- Prevents 
Damage fo Unit Support Bond 


Fig. 2—Flue-cleaning pipe of correct length 


necessary to hook out the loose cinders and the si 
from the ends of the units so the flue washing machin. 
Figs. 4 and 5, can be inserted in the flues. It is neces") 
to blow the flues that are plugged solid to get a passas? 
through them prior to washing. If an attempt is m: 
to wash a flue that is not partly opened, the accumulated 
pressure should immediately be released by opening '* 
bleed-off pet cock before the locking lever is release’ ! 
remove the flue washer from the flue. 
The washing machine is inserted in the flue anc !* 
operating lever pulled back to the locking position, F! 
6, which tightens the machine in the flue. The water hv 
is connected from the washout line, which should be ™ 
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iver 120 deg. F., to the washing machine and the air 
ose connected. An air pressure of at least 100 1b. per 
q. in. should be used. The cleanout plug is removed from 
he bottom of the smokebox and a funnel welded to a 
lue is placed underneath the cleanout plug hole, the flue 
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Plugged Flue -With Typical Stag g Formation 
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us Proper Length P 


Fig. 3—Method of using flue-cleaning pipe 


Fig. 4—Flue-washing machine in full release position 


xtending to a box on the floor or mounted on a wagon 
f the desired size which is placed in front of the locomo- 
ive to catch the water and cinders and prevent the 
inders from going into the drain in the pit as shown 
1 Figs. 7 and 8. 

Washing should start at the top row of flues, working 
cross the flue sheet and then continuing with succeeding 
orizontal rows to keep water and dirt from leaking 
ito flues already washed. The water cock valve is 
pened for several seconds; then the air is turned on for 
few seconds allowing the air and water to pass through 
ne flue and remove the accumulation contained therein. 


as 


------2 


The water is then turned off and the air allowed to blow 
for a few seconds more to remove the water and dry the 
flue. The time required to keep the water and air on 
depends on the accumulation inside the flue and after a 
few flues have been washed the flue cleaner can judge 
the length of time required for each operation. 

Passenger locomotives running on one road had to 
have the flues blowed about every round trip to prevent 
low steam failures on account of plugged flues. The railroad 
started to wash flues with a flue-washing machine similar 
to the one shown in the 1943 proceedings and after 
making a test, it was found that the flues required no 
cleaning in a 15-day period and in several instances only 
three flues were found plugged after being in service for 
a 30-day period after the flues had been washed. 

There are several advantages in washing flues; it is a 
quicker and easier operation; the flue cleaner does not 
have to contend with the soot and dust, and all the soot, 
an excellent insulating material, is removed from the flues 
and units. Also, while the flues are being washed the 


accumulation in the front end is thoroughly removed. 


Fig. 7—A wagon designed to remove cinders from the water and to carry them out of the shop or enginehouse to the cinder dump 
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Another railroad washed the flues on seven locomo- 
tives in passenger service and after making one round trip 
the flues were examined. Five of the locomotives making 
1,176 miles had a maximum of three flues plugged and 
none honeycombed per locomotive and the other two loco- 
motives making 806 miles had no flues plugged and four 


Fig. 8—A box separates cinders from the water draining into the pit 


flues honeycombed. Eleven locomotives averaged 9,801 
miles each in one month before it was necessary to again 
wash the flues. 

From the tests made on washing flues, it appeared that 
much better results were obtained from washing the 
flues than by blowing them with compressed air. 


Washing Flues 
By E. E. Owens 


In regard to washing and blowing of flues, we have 
obtained good results from washing flues and tubes at 
each monthly inspection period and have reduced com- 
plaints of engines not steaming as much as 80 per cent 
by washing each flue and tube under pressure once a 
month. 

We use a combination washout nozzle with air line to 
blow out the flues and tubes. The washout nozzles have 
a tapered oak plug to fit the size of flue being washed to 
prevent the water coming out the back end as considerable 
pressure is obtained. A 3-in. washout plug is applied to 
the bottom of the smokebox to drain out the water. We 
also use a washout nozzle with rubber ferrules which are 
expanded inside the flue by a screw arrangement. We 
have used this nozzle over a period of months and have 
found no flues completely stopped up between inspection 
periods. However, the wooden oak plug was resorted to 
as the time consumed in washing a set of flues was 
greatly reduced and a satisfactory job was accomplished. 


Conclusion 


The Master Boiler Makers’ Association is deeply in- 
debted to the mechanical officers who have contributed 
to this topical report, and, in conclusion, your committee 
is of the opinion that cinder cutting to some extent is here 
to stay, it has increased a great deal in recent years under 
present day operating conditions because the flow of 
cinders at high velocity through the locomotive boiler 
can never be entirely eliminated, the cutting action is 
insidious and takes place over a period of time; therefore, 
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it is not easy to observe and correct before damage 
done. The proper thing to do is to anticipate such cor- 
ditions and set up a strict program for prevention by 
proper design, maintenance, and operation. 

The report was signed by E. H. Gilley (Chairman), 
general boiler foreman, Grand Trunk Western; E. E. 
Owens (Vice-Chairman), general boiler inspector, U. Р. 
S. F. Wentz, special piece work inspector, N. Y. C; 
A. P. Robersen, district boiler inspector, Gr. Nor, ar 
Wm. Henry, general boiler inspector, Can. Pac. 


Testing Device 
For Superheater Units 


An ingenious arrangement for quickly applying a water 
test to superheater units before they are reapplied has 
been developed at the Springfield, Mo., locomotive shops 
of the St. Louis-San Francisco. | 

Referring to one of the illustrations, it will be noted 
that the pressure head at the right of the machine : 
bracketed to a sleeve which carries a l-in. round ter 
extension arid counterweights at the left. This sl 
is capable of vertical adjustment on a 3-in. standpipe, 8 
high, by means of a hand winch and ratchet. V 
raised to the proper elevation for the particular su 
heater units being tested, the sleeve may be tightened 
setting up a hand screw, which clamps the head fi 
in position. 

The upper horizontal support of the testing head co- 
sists of two lengths of l-in. pipe connected at the оше 
end to the pressure head of the machine and at tix 
standpipe end to Barco flexible metallic joint. Six č 
these flexible joints, in all, are used to connect the йош 
line of short, straight pipe sections which form the å 


The pipe connections to the superheater-unit testing device 
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Testing head with super- 
heater unit in place 


shape shown and serve to transmit water or air from 
supply pipes connected to the floor lines to the upper 


horizontal pipes and head of the test machine. It is 
obvious that use of the six flexible metallic joints, as 
installed, permits the testing head to be raised or lowered 
and still maintain tight steel pipe lines necessary in 
carrying the heavy water-test pressures. 

Water is admitted through one of the pipe lines to 
the testing head at city-line pressure until the super- 
heater unit has been filled, at which point a valve on the 
other line is closed and the test pressure raised to 700 1b. 
by means of a booster pump mounted on the shop wall 
and arranged to be cut in on the supply line when desired. 

'The superheater unit is hammer tested, the booster 
pump cut out, a valve on the outgoing pipe line opened 
and shop air at 80-Ib. pressure admitted through suitable 
valves and pipe connections to blow all water out of the 
| superheater unit and permit this water to be drained to 
the sewer. Water delivery to the testing machine is 
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Details of clamping lever 
arrangement 


made through a 2-ít. by 5-ft. reservoir to avoid water 
hammer and give quick delivery of the water. 

Particular interest centers about the method of clamp- 
ing the superheater unit to the pressure head of the 
machine. Details of the head with side plate removed 
show the clamping mechanism. Dual outlets in the 
pressure head are leather packed to make a tight joint 
with the two ball seats on the superheater-unit pipe. 

In operation, the counterweighted pressure head is 
simply brought down on the unit to be tested and the 
rocker arm with adjusting screw revolved by hand until 
the head of the screw comes up under the unit equalizer. 
Operation of the vertical handle then acts through the 
series of levers shown to develop an upward pressure 
on the holding screw at a ratio calculated to be 350 to 1. 
A quick-acting feature built into this holding head con- 
sists of a combination lever and ratchet design which 
assures both easy and rapid application and release of 
pressure on the unit equalizer. 
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Locomotive Boiler 
Questions and Answers 


By George M. Davies 


This department is for the help of those who 
sire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Grooving of 
Girth Seams 


Q.—What causes grooving along the girth seams of a loco- 
motive boiler? Why is the grooving found only on the water 
side of the seam?—J. B. J. 


A.—Grooving of girth seams is generally found along 
the lower portion of the shell at the inside caulking edge 
of the seam. It is caused by the uneven expansion and 
contraction of the boiler barrel resulting from the un- 
even stresses set up because the water in the bottom of the 
boiler has a lower temperature than the water and steam 
at the top. In other words, the length of the boiler along 
the top becomes greater than that along the bottom or 
belly of the boiler. This results in the boiler “humping” 
or raising at the center. Repeated actions of this sort 
weaken the metal at the edge of the girth seam along 
the bottom of the boiler. This area, being cooler, becomes 
a hinge point and segregation occurs in the plate. This, 
combined with the action of the water, causes the plate 
to deteriorate and grooving results. 

The same condition of the plate also occurs along the 
outside caulking edge but, since there is no water action, 
deterioration of the plate does not develop to the same 
extent. 


Welding 
Staybolt Holes 


Q.—When repairing staybolt holes in firebox side sheets, is it 
satisfactory to weld, re-drili and tap new holes, or should sun- 
flowers be used?—L. D. M. 


A.—The general practice is to weld a hole only where 
the maximum oversize of staybolt has been reached and 
it is desired to reduce the hole in size to accommodate 
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a staybolt of the original diameter. Sunflowers are used 
to repair side sheets which have cracks radiating fron 
the staybolt holes. Sunflower plugs should not exceed 
3% in. in diameter and the number used should te 
limited. A side sheet area requiring an excessive number 
of sunflowers should be renewed with a welded patch. | 


Staybolt Sleeves 


Q.—Should flexible staybolt sleeves be welded to the wrapper | 
sheet in one or two passes of the electrode?—R. E. N. 


Welding | 


A.—One pass should be sufficient because only a seal 
bond is needed between the sleeve and the sheet. Оду 
sufficient metal to prevent leakage should be applied 
The strength or security of the bolt and sleeve is seli- 
contained and does not depend on the weld. Care should 
be taken to clean the sheet thoroughly of scale and foreign 
substances, including oil and grease. Sand blasting vil 
be found to be the most effective as well as economical 
method. Quality of the weld deposit rather than quantity 
is most important when welding staybolt sleeves. 


Applying Heavy 
Locomotive Springs 


A quick and convenient method of applying heavy loc- 
motive springs is now being used with exceptionally satis 
factory results at the Decatur, Ill., shops of the Wabash. 
as shown in the illustration. The Yale lift-truck, which i 
widely used about the shop for many other operations, in 
this instance is equipped with a spring-lifting fork made 
in two sizes or types. The one illustrated is designed for | 
use in applying driving springs to the spring saddles on 
the main locomotive frame. A similar fork, but with ur 
derslung carrying arms, is used to move and lift trailer 
springs and yokes into place. 

Referring to the illustration, the lifting fork is made 
of two 114-in. square steel bars, permanently connected 
by a welded cross piece and designed so that two 48in 
arms rest on the truck platform and have ends designe 
to hook into two 15$-in. holes drilled in this platform | 
The outer fork ends, 18 in. long, are offset upward 8 in. 
above the platform level and are spaced so as to support 
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1 { Yale lift truck equipped with 
special lifting fork used in 
م‎ applying locomotive driving 


springs 
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ie driving spring, up-turned lugs on the fork ends keep- 
ig the spring from slipping off. : 

This lifting fork may be easily applied to or removed 
‘om the lift truck and is a definite labor-saving device. 
ormerly, from four to six men were required to hold 
ne end of a long lift bar while the shop crane was being 
sed to insert driving springs in place on the locomotive 
'ame. 

For the application of heavy trailer springs and yokes, 
relatively low lift is required and the lifting fork used 
or this purpose is similar to the one described, being used 
ith equally satisfactory results and saving much time 
nd labor. In this instance, the fork arms on the lift 
uck platform are identical with the other design and 
ook into the same holes in the platíorm. The spring 
upport arms are also the same length but offset down- 
ага 12 in. to permit inserting trailer springs and yokes 
t the required low level. 


»rease Grooves in 
Driving Box Bearings' 


By S. M. P. 


t required about fifty years for us in the mechanical 
lepartment to become aware of the fact that oil, instead 
X entering the bearing of an engine truck, pony or trailing 
ruck from the oil hole in the top of the bearing, actually 
was being pumped out through the centrifugal pumping 
iction of the journal. It would no doubt amaze us if 
we knew how -many thousands of gallons of oil were 
pumped out of the cellars and wasted onto the ground, 
before we were willing to accept this as a fact and plug 
the holes to stop the waste. 

A similar situation exists today when most of our Class 
I railroads, as well as those who sell locomotive grease 


* Operating about 850 locomotives, 21 per cent of which are oil lubricated 
the writer’s territory showed a record of one million two hundred and 
eighty thousand miles per hot driving box in the year 1944. 


Typical railroad locomotive 
bearing 


These grooves Moped to back of brass only on road engines 
backand front of brassion switch engines 


and applied to 
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Driving Box Perforated Plate 


Grease from the grooves is forced between the box and the cellar 
and results in a hot box 


cellars, advocate and go to the expense of cutting grooves 
in driving-box bearings, believing that the grease feeds 
out of the cellars and enters these grooves, and through 
these grooves feeds to the journals to lubricate them. 
These grooves in the driving-box bearing are a means tor 
the grease to get out of the cellar in a way similar to the 
oil pumping out of the top of an engine, trailer or pony 
truck bearing, except that the grease does not run like oil. 

When bearings are tight and run cool there ‘is a very 
slow movement of the grease. As the bearings wear and 
temperatures rise, the movement is more perceptible. The 
grease that adheres to the journal as it passes up under 
the bearing is subjected to from 335 to 395 Ib. pressure 
per sq. in. Under pressure the grease will feed out wher- 
ever the pressure is relieved. Dowel plugs are sometimes 
found pressed out onto the top of a driving box. When 
this happens the cellar will empty itself out on top of the 
box. Sometimes grooves are lengthened to run out at 
the hub face of the box, and when this is done you will 
find that the cellar empties itself at the hub face. Any 
place where there is a leak in the bearing the grease will 
come out. Therefore, the grease grooves instead of being 
a means for letting the grease to the bearing, furnish a 
means of escape. This might not be so bad if the grease 
was simply lost but it fills the cavity between the side 
of the cellar and the driving box. When this is full the 
additional grease shoves the perforated plate away from 
the journal and a hot box results. The drawing shows 
this action as it takes place. 


These grooves must line up 
with grooves in crown brass 
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Front Back 
Grooves applied in back journal only 


Lower journal bearing of 2nd & 3rd pairs 
of drivers of 4-10-2 type locomotive 
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Note:- р 
All grooves to be chipped in brass 
and edges slightly rounded 
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Brasses on main journals must be bored 
ёа larger than journal. All other brasses 
to be bored 35 larger than journal 
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With the | 
Car Foremen and Inspectors 


Device for 
Reaming Underframe 


An ingenious portable two-wheel reamer buggy, devel- 
oped at the Bessemer, Ala., plant of the Pullman-Stand- 
ard Car Manufacturing Company, is shown in the illus- 
tration performing some upward reaming operations in a 
car underframe. 

This device consists of reamer with the motor and gear- 
reduction drive mounted in a steel frame F equipped with 
corner posts telescoping slightly larger corner posts set in 
the main frame M of the machine which is designed with 
base B extending almost to the ground and handle H for 
moving the reamer buggy about the shop with the weight 
supported almost entirely on the two truck wheels. The 
electric motor is started and stopped by push-button con- 
trol from a small control box conveniently located on 
handle H. 

The vertically mounted reamer and reamer drive unit 
is raised and lowered on the telescoping rods by an in- 
genious lever arrangement which may be either hand or 
foot-operated. A single forged crank lever CC is hinged 
at D in the base of the machine and designed with an ex- 
tension handle A. Straight lever E is hinged at G on the 
reamer unit and also pin-connected at the lower end to the 
knee of crank lever CC in such a way that downward pres- 
sure on handle A4 gradually raises the reamer-drive unit 


General view of electrically- | 

operated two-wheel  reamer 

buggy used for reaming holes 
in car underframes 
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1d reamer with rapidly increasing pressure as the lever- 
ze angle approaches 180 deg. 
In operation, this reamer buggy is easily moved by one 
ian into position under the car center sill or frame which 
to be reamed and the electrical connection made. Using 
andle H to make slight necessary adjustments of the 
uggy position, handle A is pushed down by hand until 
ıe reamer enters the hole which is to be reamed. Fur- 
ıer hand pressure downward starts the reaming opera- 
on and by that time handle A is fairly near the floor and, 
desired, the heavy finish reaming may be done by foot 
ressure on handle A, as shown in the second illustration. 
‘aising handle A withdraws the reamer from the hole. 
Ample power is available in this machine to ream up to 
g-in. holes which is large enough for by far the great 
1ajority of rivet holes in car underframes. In case heav- 
зг reaming is required, however, a larger electric motor 
т more powerful gear reduction unit would be required. 
l'he use of this light, flexible and powerful machine elim- 
nates all upward hand reaming under the car. 


Markham Wheel Shop 
On the Illinois Central’ 


By F. J. Holsingert 


МІ scrap wheels received at the Markham, Ill, wheel 
hop of the Illinois Central are put on a standard double- 
rheel track where they are inspected and marked as to 
rhether they are scrap or second hand. This track leads 
irectly to a stripping press where the wheels are dis- 
1ounted, the scrap wheels going into an automatic lift 
nat conveys them to a chute 150 ft. long with 10 grates, 
iaking it possible to separate steel wheels from cast-iron 
vheels. These wheels are loaded into cars by a magnet 
rane to be returned to foundries. This method elimi- 
ates hazardous handling by hand. 

An axle conveyor that works on the same principle as 
the wheel chute is used to separate the surplus second- 
hand axles into rows of different sizes and to discard the 
scrap axles. The second-hand axles are carried from the 
stripping press by an electric hoist crane to the axle- 
lathe bench which will hold 12 axles with enough room on 
both sides for inspection and the drilling of center holes 
when necessary. We have a portable clamp that fastens 
back of the collars with which we use a combination 
countersink and drill for making the lead holes for 
recentering. 

All axle lathes are equipped with gauges for checking 
journal length and diameter. The shoulder is cut back for 
inspection of the wheel seat and for measuring the radius 
of the fillet. The lathes are equipped with tool-post tur- 
rets and permanent tool holders, making it necessary to 
remove only the tool bits for sharpening. Most of the 
lathes are equipped with live centers, and those that are 
not are coated with Stellite. The practice at Markham 
is to turn all wheel seats, journals and end collars. The 
wheel seats are turned the same size on the individual 
axles so as not to confuse the man on the boring mill who 
handles the micrometer. 

All axles are checked for seams and cracks before they 
are placed on a rack to be moved to the burnishing ma- 
chine. All center holes are ground on the surface with a 
portable grinder to remove burrs and roughness before 
the axles are put into the burnishing machine to have the 


* An abstract of a paper delivered before the Southern & Southwestern 
Raitway Club at A Ga., 20, 1945. 
i y tlanta, on September 
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journals rolled. After this they are again checked for 
seams or cracks and measurements are taken. Upon re- 
moval from the burnishing machine, they are placed on 
tracks leading to the wheel press to have the wheels 
mounted. 

All new wheels are hauled to the boring mills with a 
self-loading and unloading truck especially built for this 
purpose which will haul wheels up to 40 in. in diameter. 
This truck is easy to manipulate and does away with the 
hazardous practice of rolling wheels by hand and over- 
comes the problem of man-power shortage in this partic- 
ular phase of the work. 

The boring mills are checked every Monday morning 
with a dial gauge and are ground true with a portable 
grinder fastened to a Davis bar. We find the grinding 
necessary about twice a year when other repairs are made 
to jaws. After the jaws have been ground, a pair of 
wheels is bored, mounted and tested in a gap lathe 
equipped with live centers to see if the wheel is perfectly 
true. All wheels are bored within the limits of the A.A.R. 
specifications and micrometer measurements are marked 
on wheels and axles to correspond. 

The wheels are rolled to the mounting press by press 
operators who apply a coating made up of pure white 
lead and linseed oil. The proper mixture of this coating 
is a very important factor in wheel mounting, as a wrong 
mixture can cause a good many misfits. We use 12 Ib. of 
white lead to one gallon of boiled linseed oil, as instructed 
in the manual. This mixture should be tested daily with 
a heavy liquid hydrometer and made fresh at least once a 
week as it thickens and, when thick, it will make changes 
in the wheel pressure. | 

All gauges used at the mounting press are checked each 
Monday morning with master gauges and when they are 
found to be out of gauge, they are built-up with Stellite. 
An extra recording gauge is kept on hand to be used in 
case of emergency, and for making repairs needed to the 
one in use. As each pair of wheels is mounted, the wheel 
numbers, date cast, capacity and initials of the mechanic 
boring the wheels are shown on the recording chart in 
case any checking back is necessary. 

The axles are centered by a marker gauge with a dull 
point so that the center of the axle will not be defaced and, 
possibly, cause a progressive fracture. We have a sepa- 
rate solid gauge for each class of axle. Guards are put 
on the journals before the wheels are placed on the axle; 
they are then rolled into the press where both wheels are 
pressed on without turning the axle. The axle is pressed 
into the first wheel and the second wheel is pressed on the 
axle. After this they are gauged at three points with an 
overall gauge. The journals are greased and the wheels 
leave the shop on a standard wheel track for loading 
by a locomotive crane; or, they can be turned on an air 
jack in the center of the track and rolled back into the 
shop to be ground and tested for roundness. 

Our wheel press is operated with oil in place of water. 
We find this much better as it lubricates the valves, keeps 
the leathers soft and protects the plunger sleeves. 

For stripping motor-car wheels, Spicer drives, and 
other special wheels with gears on axles, we have a jib 
crane and a monorail with a suspended hoist to handle 
heavy tools. With this equipment a mounting press can 
be changed over to serve as a stripping press. This is 
very helpful as many wheels cannot be dismounted on the 
regular stripping press. 

We are able to reclaim a great many cast-iron wheels 
that have slid-flat spots by putting them in a Norton 
grinder. We also grind cast-iron wheels for application to 
cabooses. All steel wheels for streamlined trains are put 
through this grinder and balanced. 
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New axles are used for passenger service when they 
are available. When second-hand axles with new dimen- 
sions are used they must be tested for cracks with a 
magnetic testing machine. Wheels with cut or discolored 
journals must also be so tested. It is my opinion that all 
wheel shops should be equipped with this equipment and 
have all axles, both for freight and passenger use, pass 
through the machine before the wheels are mounted. 
There are cracks that cannot be detected by ordinary 
inspection. 

In checking axles on Diesel switching engines we found 
that 59 out of 60 were cracked. The cracks were be- 
tween the gears and wheel fit; some of them were all 
the way around the axle and as deep as three inches. This 
type of axle has been redesigned by doing away with the 
fillet and cutting a straight taper about 34 in. in length, 
equally divided between the gear and the wheel. Later 
Diesel axles are purchased with the gear dovetailed to 
overcome the defect. We also have found cracks in our 
streamlined locomotive axles, but no cracks have been 
found in the streamlined car axles that have been tested 
magnetically. 

Nearly all steel wheels are bored by one boring mill 
which is equipped with a large Davis bar. This eliminates 
chatter by using shorter tools, and works out very satis- 
factorily in boring wheels of the larger sizes up to 9 in. 
bore. All coach wheels are turned in a lathe and are 
taped for size after the wheels are finished; we do not 
depend on the measuring attachment on the lathe as we 
bore. All coach wheels are turned in a lathe and are 
tapes, and it has, been proved that if a wheel is out one 
tape, the smaller wheel must travel 9% ft. further for 
each mile. This causes sharp flanges and, in my opinion, 
also contributes much to hot bearings. All wheels are 
then placed in a gap lathe for turning the journals and 
the wheels are tested for concentricity. 

A number of wheels have been found with the treads 
turned that were as much as \%-in. eccentric although 
they were the right tape size. This condition is caused 
by the material in the wheels being harder in some spots, 
which is mostly caused by slid-flat spots. These wheels 
are placed in the grinder and ground true before they are 
put out for service. Tool holders are made from tire 
steel and a pin insert tool is used for rough turning 
which has greatly reduced cutting-tool cost. 

All wheels for streamlined trains mounted in our shop 
are balanced and ground but not turned, as this is done in 
the Diesel shop where we have a later type machine 
and the turning can be done without removing the 
bearings. 


Hot Journal Costs 


{The following abstract is taken from a paper delivered 
last year before the Eastern Car Foreman’s Association 
by P. J. Hogan, supervisor of car inspection and main- 
tenance, New York, New Haven & Hartford. We will be 
glad to publish similar studies which any of our readers 
may have made.—EDITOR.] 

It is a difficult task to tabulate accurately the actual 
cost of a hot box as each hot box occurs under different 
circumstances. Factors which must be considered are: the 
class of engine or train involved ; number of cars and ton- 
nage; type and style of trucks; wheels, whether chilled- 
iron or steel ; location of set-out, which determines operat- 
ing delays; proximity of nearest repair point; back haul 
required, if any; nature of repairs made; the condition 
of wheels after removal; condition of journals after re- 


602 


moval; and, the disposition made of wheels removed. Ad. | 
ditional costs may result from loss through claims for 
damage to ladings or spoiling of perishable freight. Mar. 
ket losses may be incurred because of delayed train ar- 
rivals. Car equipment and roadway damage may result 
and personal injury costs may need to be considered. All 
of these factors tend to vary costs in any single case. 

In order to estimate the costs of a hot box, a typica 
journal-failure situation will be considered. The figures 


Direct Costs Involved In Setting Out a Car for a 
Hot Journal 


Setting Out Car Enroute 


Crew time not estimated (crew is paid on a miles and hours basis 
in through freight service and a 1 hr. delay would seldom result 
in any increase in wages) 


Road Service By Car Department 
Motor truck, 40 miles round trip at 10 cents per mile........... $4.0 
E 


Labor—2 hrs. at $1.60 (A.A.R. rate) 
Oil, waste and coolants .............................. 
Second-han 


nr 


Picking Up Car for Movement to Repair Point 


This is usually done by engine and crew in local freight service. 
As 8 hrs. constitutes a day for the crew the time consumed in 
icking up car would be part of that 8 hrs. or any overtime. 
uel and crew labor 


Yard Switching at Repair Point 


Placing car on repair track by switcher ....................... $1.0 
Removing car from repair track by switcher 


Repairs on Repair Track 


Second-hand cast-iron wheels К. & R. (material) .. 

Two new 5%-in. by 10-in. bearings less scrap credit 

Two new dustguards and plugs 

Waste and oil 1 

DEDE саг........... lp. DIETE: 18 
sual possibility of additional per diem charge - 

Labor on wheels—Includes pressing wheels off and on, boring 
wheels, handling, all machine shop labor on new or second- 


axles, and removing and replacing wheels in truck as per 
A.A.R. rates, 4 hrs. at $1.60 ................................ 64 


Hot box cost, example 1 
Variables Affecting Costs 
When second-hand wheels removed are scrap: 
1 pair second-hand wheels applied less scrap credit .......... [3 
Plus hot box cost, example 1 
Hot box cost, example 2 


When new wheels are used in place of second-hand wheels: 
pair new wheels less credit for second-hand wheels removed.. $15 


1 4 
Plus hot box cost, example 1 ............................. A» 
Hot box cost, example 3 ..................................... $49.85 
When new wheels are used and wheels removed are scrap: - 
pair new wheels less scrap credit ....................... 827 
Plus hot box cost, example 1 ............................... KA 
Hot box cost, example 4 .................................... $565 


The average cost of these four examples amounts to $45.48. 


will be arbitrary, but we will try to keep them within re 
sonable limits. As an example let us consider a modem 
steel box car, equipped with 514-іп. by 10-in. Bettendorf 
type trucks and chilled-iron wheels, set out of а 100-2 
train 20 miles from the nearest repair point because of à 
cut journal. The assumed delay is one hour which in- 
cludes switching out the defective car and waiting for 
clearance from the dispatcher. We shall try to estimate 
the cost involved from the time the car was set out unti 
it is again placed in train service ready for departure to 
its destination. . 
The costs on wheels do not include axles and if the 
axle removed was scrap it would change each estimate. 
Such a car before reaching its destination may be back 
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auled an additional 40 miles because of journal failure 
nd, therefore, the cost of hauling this extra tonnage 
hould be added to the estimates. 

This report is not intended to estimate the cost of an 
verage hot box but is an example of a typical journal 
ailure. 


Car-Side 
Straightener 


ımong other types of coal-carrying cars, hopper cars 
re subject to damage when the lading freezes in tem- 
eratures below 32 deg. F. and the car side panels are 
attered and hammered in an effort to unload the coal. 
‘he device shown in the illustration has been designed 
nd constructed at the Decatur, Ill, car shop of the 
Vabash for the specific purpose of pressing these side- 
anel sheets outward and straightening them again with- 
ut removing the sheets and usually without even heat- 
ng them. 

The device consists of a well-braced steel post and 
ooting, made of 12-in. channel sections and equipped 
t one end with an 18-in. by 12-in. passenger air-brake 


Channel-section steel post and 

air cylinder used in straighten- 

ing dented hopper car side 

sheets at the Decatur steel 
car shop 


ylinder having a 2%4-in. by 9-in. by 12-in. draft-gear 
ollower plate welded to the end of the piston. The 
ase of this press is 51 in. long, or more than enough 
9 reach across two side posts of the hopper car. Di- 
gonal braces which are welded to the base for stiffening 
urposes are 18 in. long. The total length of the car- 
ide straightening press, exclusive of the air-brake cyl- 
nder, is 6 ft. 6 in. 
The pressure head of the air-brake cylinder was re- 
noved and a 34-in. steel head substituted which is bolted 
9 two angle brackets attached to the main frame. A 
ЛТ. air pipe connection is made to the pressure head 
f the air-cylinder, the three-way cock, illustrated, being 
ised to admit air to the cylinder as required or exhaust 
A J4-in. round hanger loop is welded to the device 
lear the center of gravity so that it can be supported 
Tom the crane hook. Tt can then be balanced in a fairly 


rorizontal position when used in the straightening of 
tar sides, 
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Air Brake 
Questions and Answers 


HSC Equipment on Passenger Cars and Diesel 
A and B Locomotive Units Brake Application 


EMERGENCY APPLICATION (Continued) 


317—Q.—What pressure is obtained? A.—This pro- 
vides a maximum pressure of 75 Ib. However in this 
handle position emergency valve 10 and its pilot valve 12 
are unseated by a cam on the brake valve handle shaft, al- 
lowing air from passage 1 and the brake pipe to escape 
rapidly from passage 1b to exhaust (EX). This pro- 
vides emergency rate of brake pipe reduction that is 
transmitted serially to each control valve in the train, 
operating the emergency portions of the control valves to 
produce an emergency brake cylinder pressure of ap- 
proximately 98 Ib. 

318—Q.—W hat movement is effected at the D-22-ER 
control valve as the result of an emergency rate of re- 
duction?  A.—Referring to Fig. 26, the emergency rate 
of reduction reduces the pressure in chamber В, on the 
face of the emergency piston. 

319—Q.—The emergency piston moves forward after 
this reduction. What brings this about? A—As quick 


action chamber pressure on the opposite face of the emer- 
gency piston cannot escape through the vent port t in 
emergency graduating valve 30 and port y in the slide 
valve to atmosphere at the same rate, sufficient differen- 
tial is built up across the emergency piston to compress 
spring 49 and allow the graduating valve 30 to move far 
enough on the slide valve to open port t1 in the slide valve 
which registers with port /2 in the seat, allowing quick- 
action chamber air to flow to the face of vent valve pis- 
ton 42. 

320—0.—W hat action occurs after the resulting move- 
ment of this piston? A.—Movement of the vent-valve 
piston unseats vent valve 40, opening a large and direct 
passage from brake-pipe passage 1b to the atmosphere. 

321—0.— What does the venting of brake-pipe pres- 
sure past the vent valve insure?  A.—Insures the prompt 
movement of the D22-BR control valves on the cars to 
emergency position due to the serial emergency rate of 
reduction through the train. 


322—Q.—Describe the continued movement in the con- 
trol valves brought about by the rapid reduction of brake 
pipe. A.—The emergency piston and slide valve move to 
the extreme right, which carries slide-valve port t1 out 
of register with port t2, but port t2 is now uncovered by 
the tail port in the slide valve so that quick-action cham- 
ber pressure remains connected to the vent-valve piston. 

323—Q.—W hat additional pressure enters into the pic- 
ture to assist in producing a higher-brake cylinder pres- 
sure? A,—Emergency reservoir. 

324—Q.—H ow is this brought about? A.—The emer- 
gency slide valve now connects the spring side of the high- 
pressure valve 44 to the exhaust Ex, through passage h1 
and cavity h2 in the slide valve 29. This vents air pres- 
sure from the spring side of the high-pressure valve, and 
emergency reservoir air in passage 2, acting on the outer 
area of the valve, unseats this valve, permitting emer- 
gency reservoir air to flow through passages 3h and 3f 
and eventually to the master controller. 

325—Q.—Through what valve must the emergency- 
reservoir air pass before reaching the master controller? 
A.—The No. 15C double check valve Fig. 32. 

326—Q.—How is this accomplished? A.—With the 
emergency slide valve in emergency position, the air from 
passage 3f flows through slide-valve cavity S to passage 
15, pipe 15 and the No. 15с double check valve. As the 
emergency reservoir pressure is higher than the control 
pipe pressure on the face of check valve 4 in the double 
check valve, developed by the self lapping unit of the 
brake valve, the higher pressure moves check valve # to 
its opposite seat and flows to the master controller. 

327—Q.—How is the master controller thereby oper- 
ated? A.—As described for the HSC brake application, 
to develop an equivalent pressure in the straight-air pipe 
on the locomotive and cars and therefore, in the relay 
pipe 16. 

328—O.—How are the FS-1864 and F-1864 relay 
valves then operated? A.—To produce the adjusted ratio 
of brake-cylinder pressure as regulated by the speed gov- 
ernor. In this manner a higher brake-cylinder pressure is 
obtained throughout the train in emergency application 
than in service. 

329—0.—W hat happens in the event of interrupted 
circuits, etc.? A.—In the event that interrupted circuits 
prevent the high emergency braking pressure from devel- 
oping normally, the secondary automatic brake system 
will function to do so. 

330—O.—W hat combination of pressures brings about 
the development of a higher pressure in emergency than 
is obtained from either the electro-pneumatic or automatic 
pneumatic service brake application? A.—The pressures 
in the emergency and auxiliary reservoirs equalize pas- 
sage J into the displacement reservoir. 

331—O.—How is this brought about? A.—At the 
D-22-ER control valve, the emergency-reservoir air in 
passage 3h flows to passage 3b, 3a and 3 to the displace- 
ment reservoir. Meanwhile the emergency rate of reduc- 
tion in brake-pipe pressure has caused the service piston 
and slide valve to move to the extreme left where the 
graduating valve uncovers the service port f, through 
which auxiliary-reservoir air from chamber C flows into 
passage Jb and to the displacement reservoir passage 3, 
combining with the flow from the emergency reservoir. 

332—0.—To what valve is the displacement reservoir 
connected? | A. —To the relay valve. 

333—0.—Trace the air between the-relay valve end 
and the displacement reservoir. A.—Displacement-rese- 
voir air flows through passage 3 to the bottom face of 
double check valve 263 in the application and release por- 
tion. The check valve is moved to its upper seat, con- 
necting passage 3 to passage 16c and 16, through which 


604 


the higher pressure builds up in the 16 pipe to the relay 
valve. 

. 334—Q.—How does the relay valve then function! 
A.—It then operates to develop the adjusted ratio of 
brake-cylinder pressure controlled by the speed governor, 
as described under HSC brake application. 


OPERATION OF THE INDEPENDENT BRAKE VALVE 


335—Q.—Describe the position of the various opera- 
ing parts of the independent brake valve in release pos- 
tion. A.—The cam on the independent-brake-valve shaft 
11 engages pusher 68 attached to floating levers 67. In 
release position of the brake-valve handle the cam is at its | 
lowest position so that the balance levers float freely ani 
inlet spring 51 holds inlet valve 50 seated, and spring (i 
unseats exhaust valve 64, opening the brake-valve cavit 
B to the brake-valve exhaust Ex. Poppet valve 25 is held 
unseated by dog 15, controlled from the cam of the brake- 
valve shaft, thereby opening the independent application 
and release pipe 20 into the brake-valve central cavity 5. 
and thence past the exhaust valve 64 to the brake-valie 
exhaust. Spring 22 holds valve 21a unseated, opening the 

actuating pipe to the atmosphere. 
| 


Car-Side 
Riveting Position 


The Wabash is currently engaged in a program of cor 
structing 50-ton gondolas at the company car shops, De 
catur, Ill., and the accompanying illustrations show an at- 


Special hitch used in handling car side with the ove 
crane at Decatur shops 


rangement for riveting at the position where car sides !^ 
assembled. н 
This shop is equipped with the usual long pit and fx" 
riveting machine, but the pit is not deep enough to perm 
riveting high gondola car sides without inverting 
while pressing the various courses of rivets and, mov 
over, the riveting pit and shop crane required for its ope 
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ation are more or less busy. To meet this condition a 
riveting position with special equipment was installed, as 
shown in the illustrations. 

The first thing noticeable in connection with this job is 
that the car side rests under a monorail on the shop floor, 
being steadied in a vertical position by a brace at either 
end, bolted to one of the shop building posts. All riveting 
of top rail, floor rail, bottom rail and side stakes to the 
sheets is, therefore, done with the riveting crew standing 
эп the shop floor. The Chicago-Pneumatic riveting ma- 
shine, with a capacity to drive up to %-in. rivets, is 
suspended from an Ingersoll-Rand 1,000-lb. air-motor 
1oist and trolley which traverse a 6-in. I-beam, securely 
supported over the riveting position. 

Referring to the combined illustration, the right view 
‘early shows this pneumatic riveter as suspended from 
he air hoist and trolley. The center view shows the en- 
ire riveting position, featured by location of oil-fired 
ivet heater Ё on a platform seven feet above the shop 
loor and about central with the position of car side S. 
[wo elevated hoppers HH are located, one on either side 
vf the rivet heater, and, each has the side towards the 
water cut away so that hot rivets can be easily tossed 
nto the hopper and delivered through a telescoping sheet 
netal pipe directly to the point where they are being used 
*gardless of position along the car side. The left view 
rives a close-up of the pneumatic riveter and one of the 
ivet delivery pipes which is designed with an open col- 
ector box on the bottom resting on a small steel table 
8 in. high for convenience in picking up rivets. The 
ushion the fall of the rivets and prevent them from over- 
leating the box. 

A few additional details may be of interest. The rivet 
ieater platform is 6 ft. wide by 8 ft. long, or large enough 
0 support the heater and give extra floor space for the 

erator and a keg of rivets elevated to that position by 

er air hoist. The rivet hoppers, made of galvanized 

1, 40 in. in diameter, are supported by light 3-in. and 

1. angle iron brackets bolted to adjoining building col- 

ins. The upper section of the rivet delivery pipe is 3 in. 

diameter and connected through a Barco flexible me- 
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tallic joint to the cone of the hopper. The lower section, 
3% in. in diameter, telescopes the upper part and is 
equipped with a collector box at the bottom, as described. 
Each of the two rivet-delivery pipes may be easily swung 
and extended to cover one-half of the car side. 

In assembling the gondola car side, illustrated, there are 
three rows of rivets, namely in the top rail, floor rail and 
bottom rail. This requires a total of 394 5$-in. rivets per 
car side. These rivets can be driven with minimum delay, 
using the riveting arrangement and particularly the 
improved rivet-delivery system and equipment which have 
been adopted. 


Car-Side Lifting Device 


A device which assists materially in handling relatively 
flexible hopper car sides with the overhead crane at Deca- 
tur shops is shown in a separate illustration. This con- 
sists of a 6-in. I-beam, 16 ft. long, reinforced at the cen- 
ter with a shorter 6-ft. section welded in place for stiffen- 
ing purposes. A ring connection to the crane hook is also 
made at the center. 

At each end of the beam is a pair of links and built-up, 
double-plate jaw, pin connected to the links and designed 
to fit and be applied around the bulb angle on the car side. 
This double-plate jaw is made of 34-in. thick steel plates 
and is roughly 9 in. wide by 12 in. high. The double 
plates are spaced far enough apart to accommodate a 
single central lifting plate, and short through bolts and 
nuts hold the three plates together. 

The fit of the jaw around the bulb angle is such that 
the jaw can hardly slip off when lifting a car side at any 
angle, but, as an added precaution, the open side of the 
jaw is covered with a steel guard finger which extends 
down from the central lifting plate. An upward pull tends 
to keep the guard finger in place, but a positive lock is 
provided by insertion of a pin through the three plates. 
This pin may be easily removed when the car side has 
been lowered in place and it is desired to remove the 
crane hitch and lifting jaws. 


side iveting position at Decatur shops—Right: Chicago-Pneumatic riveter suspended from mon-rail by 1-R pneumatic hoist—Center: Rivet- 
€ position showing rivet heater R, rivet hoppers HH and two rivet delivery pipes—Left: The riveter and one of the rivet-delivery pipes 
ready for operation 
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ELECTRICAL SECTION 


Revised Distribution System 


By raisinc line voltage, redesigning the substation and 
simplifying the distribution system at Stevens, Ky., the 
Chesapeake & Ohio has reclaimed copper, reduced power 
losses, improved regulation and protected its equipment 
from floodwater. An additional saving in power is af- 
fected by limiting load demand. At this point power is 
purchased from a utility company at 13,200 volts, 3-phase, 
60 cycles, through one meter, and is used to supply both 
the railroad shop and terminal facilities and residences, 
stores, etc., in the town of Silver Grove, Ky. 

The original transformer equipment consisted of three 
333-kva., 13,200- to 440-volt transformers located near 
the power house at the shops, with heavy cable connec- 
tions to a switchboard in the power house. From the 
switchboard, power was distributed over several 440-volt 
circuits to the various shop facilities near the power house, 
as well as to several facilities remote from the power house, 
such as the water pumping plant, floodlights on the trans- 
portation yard, lighting in various yard buildings and the 
town of Silver Grove. 

Lighting for the shops was supplied from the 440-volt 
mains through three 15-kva., 440- to 110/220-volt trans- 
formers connected in parallel. Lighting for other facili- 
ties was supplied from the 440-volt lines through a num- 
ber of small transformers suitably located. 

Some of the 440-volt lines supplying facilities remote 


Chesapeake & Ohio improve- 
ments save both power and ma- 


terial and avoid flood hazards 


from the power house were of great length and of large 
size copper. In the case of the line supplying the pump 
ing plant, the distance was so great (approximately 6,50) 
ft.) that trouble with low voltage led to the necessity d 
raising the line voltage. Also, increased load in the tow: 
of Silver Grove caused overloading of the 440-volt dis 
tribution lines and transformers along the streets, making 
it necessary to take corrective measures. 


Old Conditions Required Double Transformation 


Conditions at that time made it impossible to go to the 
expense of revamping the main transformer substation; 
therefore, it was necessary to provide a bank of step-up 
transformers, consisting of three second-hand 75-kva 
transformers, 440 to 2,300 volts; to convert the lines to 
the pump house and town of Silver Grove for 2,300-volt 
operation ; and to provide suitable step-down transform- 


The new substation at Stevens, Ky. is mounted on an elevated platform 17 ft. above the ground and above the highest floodwater on record— 
No protective fencing is required 
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rs at the pump house and throughout the town. Under 
nis condition it will be noted that it was necessary to 
ransform from 13,200 to 440 volts, transform a second 
ime from 440 to 2,300 volts, and finally transform from 
‚300 to the final operating voltage. 

The inefficient arrangement outlined above continued 
1 operation for a number of years. A system-wide power 
tudy and efficiency program, which included an investi- 
ation of the conditions at Stevens, resulted in an appro- 
riation to cover new transformers, substation equipment 
nd other apparatus required to provide a more efficient 
nd satisfactory arrangement. 

Design of the new electrical layout incorporated the re- 
uction of excessive transformer capacity; the supply of 
hop and remote facilities through separate transformer 


The old substation with new one shown in the background 


anks; the conversion of 440-volt lines to 2,400 volts for 
upply of remote facilities; the elimination of retransfor- 
ation where practicable; and a general simplification of 
ле power distribution system. 


Timber Structure Replaced With Steel 


A new steel substation structure was erected in place 
f an old timber structure that was in very bad condition. 
1 the old substation arrangement, the three 333-kva. 
‘ansformers were mounted at ground level and were 
ympletely immersed during the 1937 Ohio River flood, 
le water at the location of the substation being approxi- 
ately 17 ft. deep at flood crest. In order to avoid pos- 
ble damage from future floods, the new steel substation 
Tucture, transformers, etc., were mounted on a rein- 
ced concrete platform, the top of this platform being 
7 ft. above ground level. 

The transformers used at the new substation are three 
50-kva., 13,200- to 480-volt supplying power for shops 
nd nearby facilities; three 100-kva., 13,200- to 2,400- 
olt transformers supplying remote facilities and the town 
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of Silver Grove; and one 50-kva., 13,200- to 120/240- 
volt supplying shop lighting. 

Two oil circuit breakers were installed at the substa- 
tion, one for the 2,400-volt circuit to the town of Silver 
Grove and one for the 2,400-volt circuit supplying other 
remotely located facilities. Power and lighting facilities 
not located near the shops are now supplied from a 2,400- 
volt line through suitable transformers. This arrange- 
ment permitted the installation of relatively small size 
copper and the removal for other use of a large quantity 
of heavy copper cables, formerly used in the 440-volt dis- 
tribution lines. 

Also incorporated in the substation apparatus is a de- 
mand limiting device, which automatically disconnects a 
75-hp. water-pump motor from the line during short in- 
tervals when the demand reaches the maximum specified 
in the power contract, thus avoiding penalties for exces- 
sive demand. 

The original three 333-kva. main transformers, three 
75-kva. step-up transformers and several other transform- 
ers that did not fit into the new arrangement were re- 
moved. An aerial ground wire was also supplied to all 
overhead lines for better protection from lightning. 


Locomotive 
Circuit Tester 


The truck-mounted, motor-generator set shown in the 
illustration was designed and built by electrical workers 
in the Omaha, Neb., shops of the Union Pacific. It is 
used in the erecting shop to supply 32-volt d.c. power to 
locomotives in the shop which are not under steam or 
are without headlight generators. With power supplied 
from this set, all necessary tests can be made on circuits, 


Portable motor generator set for supplying 32-volt, d.c. power to loco- 
motives in the erecting shop 


headlights, cab and marker lights, cab-signal and train- 
communication equipment. 

The set consists of a 440-volt, three-phase, a.c. motor, 
direct-connected to a Pyle National, Type M06 genera- 
tor. It is operated from the shop power outlets which 
are used for welders and other portable machinery. The 
three-wheel mounting of the set makes it easily portable 
and the drip-proof cover protects the set from liquids 
and mechanical damage. 
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Fluorescent Lighting for Cars 


И: is now possible to obtain lighting systems which will 
enhance the beauty of railway cars and also give pas- 
sengers more light without increasing battery load. 
Fluorescent lamps have made a significant contribution 
toward better lighting, but difficulties have been encoun- 
tered in taking advantage of these benefits, most of them 
arising from the conversion of the electrical current. Dur- 
ing the war, however, new devices have been developed 
which simplify railroad installations. The situation has 
been further improved by the introduction of new types 


An example of fluorescent coach lighting on the New York Central 


of fluorescent lamps. They can now be obtained in lengths 
as great as 96 in. (8 ft.) with instantaneous starting. 
Another recent development is the circular lamp, opening 
up new types of applications. 

Conversion systems may be divided into four types: 

1—The voltage doubler, which steps up 32 d.c. to 
64 d.c. volts, from which (twenty) 14-watt fluorescent 
lamps may be operated and individually controlled. 

2— A special system designed to operate the new 93-in. 
cold-cathode lamps. "This is the simplest, electrically, of 
the four, and is capable of changing any input d.c. voltage 
to a.c. 

3—A system similar to No. 2, except that recently- 
developed “slimline” lamps are operated in series. These 
are "thin" lamps ranging in diameter from 34 to 1 in. and 
in length from 42 to 96 in. They are operated without 
starters, and offer the same instant-starting feature as do 
cold-cathode lamps. Operating them in series simplifies 
the wiring system, and through special switches, indi- 
vidual lamp control is possible. 

4—An arrangement for changing low d.c. voltage to 
a.c. for operating 30-watt lamps in parallel. 

Each system has its advantages, depending on the 
economics of the particular application, passenger prefer- 
ences, and the type of eléctrical installation. 

The voltage doubler, which offers very high efficiency 
with individual lamp control, shows perhaps the greatest 
promise for railway coach use. The 15-in. length of 
the 14-watt lamps, to which it is particularly adapted, 
is suitable for individual seat lighting. Since 20 lamps 
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tive merits of power sup- 
ply systems using vibrating 
type boosters and inverters 


may be operated by one converter unit of this type, and 
there are 40 seats in the average coach, only two cor- | 
verter systems are required for seat lighting. Aisle light- 
ing may be handled with 40 of these lamps arranged in | 
a continuous strip. . ON 

The voltage doubler system also has wide applicatio 
for diners and club cars. It makes possible the construc 
tion of small, compact power-conversion equipment anl 
allows for the use of multiple power-conversion channels 
so that in case of power failure of one unit, only a smal 
percentage of the total lighting is lost. In a diner, for 
example, four voltage doublers, running the light load, 
would permit the use of eighty 14-watt lamps, whic 
could be arranged artistically in three rows down the 
center and on either side of the car (20 over each row of 
seats and 40 down the aisle). This would mean an over- 
all consumption of about 1,500 watts, allowing for al 
loss factors in the fluorescent system. 

Since 14-watt white fluorescent lamps are currently 
rated at 485 initial lumens per lamp, the overall illumin- 
tion provided would be 80 x 485, or 38,800 lumens, 


A type of lighting which тау be accomplished with either loeg ^ 
short tubes 
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equal to 25.8 initial lumens per watt. This would produce 
an illumination of about 24-30 foot-candles without greatly 
increasing accepted incandescent lighting loads. Incan- 
descent lamps offer far lower lighting levels, since they 
are based on lamps (25-watt, 60-volt) having an output 
of 285 initial lumens per lamp or only 11.4 per watt. 
Another example of the use of fluorescent lighting, 
even where low lighting levels are desired, as in Pullman 
cars, is that of “black” (ultra-violet) light directed at 
carpeting, safety signs and upholstery and drapery. 
These are illuminated, for purposes of decoration, safety 


An application of fluorescent lighting in a ladies’ lounge 


‘marking or identification, by dyeing or painting the objects 

with fluorescent material. Fluorescent materials have 
.the advantages of giving off visible light when irradiated 
by ultra-violet light. 

Black light may be furnished most efficiently by special 
fluorescent lamps covered by a glass filter to eliminate the 
visible spectrum and allow only the invisible ultra-violet 
to penetrate the tube. Such lamps are quite efficient with 
phosphorescent chemicals and in exciting fluorescent dies 
and paints. An example of effective black-light utilization 
is provided by the Santa Fe's El Capitan where carpets 
were dyed with special fluorescent dies to provide illumi- 
nation at floor levels. 

In planning illumination for compartment-type cars, it 
should be noted that since these are closed off from the 
aisle, a high-level continuous strip light arranged in the 
ceiling above the aisle can be used, and will produce a 
very practical and decorative effect. Slim-line lamps may 
readily be adapted for this purpose. 

It might be pointed out, at this juncture, that there is a 
; definite need for a low-wattage, smaller-size fluorescent 
visible light operating on 64 volts which could be used 
for individual berth illumination in Pullman cars. Six to 

i ten-watt fluorescent lamps operated by a voltage doubler 
would be most suitable for this application. The develop- 
ment of such lamps would open the Pullman field to indi- 
vidual fluorescent lighting. 

The vibrator-type voltage doubler consists of a vibrator 
and a group of condensers, the latter being charged in 
parallel and discharged in series by means of the vibrator. 
The efficiency of this system under full load is about 95 to 
98 per cent, which is higher than any other conversion 
means known at this time. A typical unit weighs only 
about 12 Ib. and has a capacity of about 300 watts. Most 
significant of all, it requires less battery current for a 
given light output, and the vibrators last 2,500 hours, or 
as long as the lamps. Parts are relatively inexpensive 
to replace. Wiring is simplified, since the car body may 
be used for the ground return. 

System No. 2, designed to operate the new 93-in. cold- 
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cathode instantaneous-starting tube can be used on rail- 
roads having voltages ranging from 32 to 600. About 
800 volts are needed to operate two of these lamps in 
series and 1,600 are needed for operating four lamps in 
series. About 1,500 volts are needed during the two-lamp 
starting cycle. The high voltage needed for these lamps 
is obtained through the use of a step-up transformer and 
vibrator in combination. Advantages of the long, cold- 
cathode lamp include the elimination of many fixtures and 
considerable wiring, more even distribution of light, and 
the absence of annoying flicker when starting. This is 
especially important in 600-volt electrified railways which 
cross other tracks and switching points, causing frequent 
interruptions in circuit. Wiring is simplified, also, be- 
cause no starting switches or other auxiliaries are neces- 
sary. The output is 22 lumens per watt, or twice that 
of an incandescent lamp in the same circuit. 

System No. 3 is particularly well suited to railway 
lighting since it provides the highest lumen output through 
the use of 42-in. slimline lamps. Forty lumens per input 
watt are obtained, or over three times that from standard 
incandescent bulbs used for the same purpose. 

Automatic voltage regulation is provided over an input 
range of 28 to 40 volts, insuring constant light output. 
Other similar conversion equipment is available for 64- 
and 110-volt cars. 

Ten to 14 lamps (42-in. slimlines) may be operated 
per power unit, three to four power converters being 
required per car. Individual reactors and starting 
switches are entirely eliminated. 

System No. 4, which operates sixteen 30-watt lamps 
in parallel, allows individual control of lamps, and offers 
27 lumens per watt, but, because of the added wiring 
needed and the individual reactors required for each 
lamp, is a more costly system. 

Because good lighting is so important ın transporta- 
tion, the use of fluorescence is certain to increase in the 
future. Installations such as those illustrated herewith 
demonstrate the high levels of illumination obtainable 
through its wse, not to mention the greater eye-appeal 
and the artistic interior design possibilities offered by 
straightline and circular lamp construction. 


* * ж 


Westinghouse Photograph 


Measuring insulation resistance, an important part of a preventive main- 

tenance program—Since electrical insulating materials are non-conduc- 

tors only when dry and clean it is important to keep all equipment dry 

and clean as accumulations of dust and dirt not enly contribute to in- 

sulation breakdown but they operate to increase the motor tempera- 
ture through restrictions of ventilation 
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The power plant, showing the Diesel engine in the background 


stationary Diesel Power Plant 


Mis: of the electrical power for the Chicago, Rock 
Island & Pacific shops in Silvis, Ill., is now derived from 
a 1,125-kw. Diesel-driven generator which is replacing a 
360-kw. Corliss engine-driven generator with rope drive. 
No power is purchased and the complete equipment in- 
cludes in addition to the Diesel unit, a Curtis steam-tur- 
bine driving a 480-volt, 600-kw. 8-power factor generator, 
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Rock Island makes estimated 
saving of $24,000 a year by rt 
placing steam with Diesel ш 


Engine gauge panel 


ı 500-kw., 230-volt d.c. generator driven by a Buck-eye 
ugh speed piston valve engine, a similar 250-kw. d.c. gen- 
rator with similar engine drive, and а 300-kw. reversible 
notor generator set. 

The Diesel unit was installed because more power was 
1eeded and because the old engine was obsolete. The tur- 
dine and motor generator set are normally used at night 
when the load is light. The Diesel and one of the d.c. gen- 
‘rators are used in the day time. The estimated reduction 
X cost of operation affected by the change is $24,000 per 
rear. This is made up largely of fuel cost. 

The new engine is an eight-cylinder model 33-E 16 by 
‘0 Fairbanks-Morse Diesel engine. It is rated 1,600 hp., 
uns at 300 r.p.m. and is directly connected to a three- 
'hase 60-cycle 480-volt a.c. generator rated 1,125 kw. at 
8 power factor. A direct connected exciter unit is used 
or field excitation. 


Current from the generator is carried to a floor-mounted 


* cubical enclosed circuit-breaker and because the currents 


are large they are transmitted from the circuit-breaker to 
the switchboard by means of overhead bus bars. These 
bus bars are enclosed in a perforated metal casing and are 
run overhead as shown in one of the illustrations since 
the basement below the engine room is somewhat crowded 
with existing piping and did not provide much headroom. 
For the same reason, the exhaust pipe and air intake pipe 
are shown above the floor and high enough to permit easy 
passage way. 

Accessory to the Diesel engine are heat exchangers for 
jacket water and lubricating oil. A 5-in. pump driven by 
a 10-hp. motor circulates the jacket water through the 
engine and through the heat exchanger. A 5-in. pump 
with a 20-hp. motor is used to circulate the raw water 


The engine is rated at 1,600 hp. and is direct-connected to a 480-volt, three-phase, 1,125-kw. generator 
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which may be obtained from the existing spray pond or 
from an existing well, the latter being equipped with a 
deep-well turbine. A third 5-in. pump is used as a standby 
for either the raw water or the soft water, and the piping 
arrangement permits its being cut into either system. 
These three split-case pumps with the heat exchangers 
are located in the basement of the building adjacent to 
the foundation of the engine. 

The pond which constitutes one of the two sources of 
raw water is a storage reservoir for the water supply sys- 
tem for the entire terminal and is used as a cooling pond 
for the condensers in the power plant and after treatment 
the water is used for feed water in steam boilers and for 
locomotive tender tanks. Its summer excess of heat is 
dissipated by spray nozzles on the return system. The 
well water offers a temperature advantage for use through 
the Diesel heat exchange but it must be wasted after use 
as it is too hard for re-delivery to the spray pond. 

Another engine auxiliary is the gauge-panel which in- 
cludes pyrometer equipment and starting stations for the 
various pumps that are used with the engine. The push- 
button stations are all of the indicating type which show 
the operator at all times which pumps are in use. 
` Two new panels were added to the power switchboard. 
These include a new voltage regulator for the Diesel en- 
gine and one for the steam turbine which is retained as a 
standby and for the night load. 


Weigh Bar 
For Armature Banding 


Tight bands for traction armatures are assured by a sim- 
ple and convenient method developed in the Union Pa- 
cific's shops at Omaha, Neb. The armature to be banded 
is placed in a banding lathe, as shown in Fig. 1, in which 
it can be turned by the lathe motor. The banding wire 
is taken from a reel on a stand shown in the foreground 
through a pair of friction blocks on the top of the stand. 
to a clamp at the pinion end of the traction armature shaft 
as shown in Fig. 2. The armature is then turned and the 


612 


banding wire is guided along the shaft to the guide plate 


. shown close to the armature in Fig. 2. This plate is s- 


cured to an arm which in turn is mounted on the shaft. 

As the first turn of banding wire is applied to the arm- 
ature, the banding clips are applied. These are shown in 
Fig. 2. One loop of the banding wire is carried over the 
tension pulley. The space between the ends of the band- 
ing clips is filled with closely spaced turns of wire, and 
then the wire is wound in widely spaced loops to the com- 
mutator end where it is again clamped securely. Th 
wire is then cut from the spool. 

To assure even tension of the proper value on each 
turn, a 35-Ib. weight is first hung at the left end of the 
weigh bar (Fig. 1). A chain hoist, shown above the 
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Fig. 2—A close-up of one end of the traction motor in the basis: 
lathe showing how the banding wire is applied 


man's head in Fig. 1, functions as a fulcrum and permits 
leveling of the bar during the tensioning operation. Ti 
distance from the chain block support to the weight | 
four times the distance from the chain block support to 
the tension pulley support at the right end of the weigh 
bar. The rope block at the extreme left end of the ler 


Fig. 1—The weigh-bar й 
the upper left applies ter 
sion to the pulley in th 
center over which is run os 
loop of the banding "¢ 
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keeps the weight from falling in case the banding wire 
should break. 

The armature is then rotated in both directions to 
make two passes of the tensioning loop across the bands. 
The 35-Ib. weight is then replaced with a heavier one, a 
120-1Ь. weight being used for the lower band and a 100- 


lb. weight for the top band of a Type D-7 motor. The 
bands on the commutator end are similarly applied. 

Although band wire breakage is infrequent, it is im- 
perative that the operators wear goggles during the 
banding operations. All armatures are rebanded at 250,- 
000 mile intervals. 


CONSULTING DEPARTMENT 


Selection of 
Transformer Locations 


Why are apparently similar sets of transformers some- 
times installed in vaults and sometimes on poles or pole 
platforms? W hat factors govern the choice of installation? 


Non-Flammable Cooling Liquid 
May Offer Added Advantage 


The most important factors affecting the choice of the 
location and method of mounting of a set of power trans- 
iormers are the desirable proximity to load centers, the 
special circumstances of the area to be served, the voltage, 
the rating, method of cooling, type and quantity of the 
cooling liquid, proximity of combustible materials, the 
availability of fire-proof or fire-resistive enclosures, and 
the standards of the local electrical inspection department. 

In spite of all electrical protective devices, transformers 
are a potential source of fire hazard and their live wires 
a constant menace to the life of careless workers and 
unqualified persons. No protective measure, therefore, 
is too elaborate to provide for the protection of life and 
property in operating transformers. Transformers oper- 
ating at higher than 600 volts are subject to more rigid 
restrictions than those operating at 600 volts or less. 

Insulation breakdown causes intense heat to be devel- 
oped, evolving dense smoke, especially in oil-filled trans- 
formers whose oil may become ignited and boil over. Mis- 
taking the smoke of coil insulation for fire and pouring of 
streams of water usually aggravates conditions and causes 
heavier losses. In view of the foregoing, it is advisable 
‘o isolate transformers by installing them in fire-proof 
vaults or outdoor substations where the existence of such 
stations is consistent with safety in thickly populated 
regions and their location will not interfere with firemen. 
Evidently, in an economical design, the point of power 
ransformation and load center are placed as close to- 
rether as local circumstances will permit. "When not 
solated by elevation, transformers and their lines should 
е kept beyond the reach of unauthorized persons by an 
:nclosure bearing a warning sign indicating the highest 
roltage within the enclosure. 

Transformers filled with a "liquid that will not burn" 
uch as inerteen or pyronol, present several advantages 
wer transformers filled with a “liquid that will burn" 
uch as oil. They do not require costly vaults but should 
е installed away from openings and combustible 
uilding parts. A wire grill enclosure covers the require- 
dents in most cases. They are desirable where installa- 
lon space is at a premium. The possibility of locating 
his type of transformers comparatively closer to load 
enters results in better voltage regulation and consider- 
ble saving on the length of feeders of large size. Direct 
1ounting on walls without an intervening space is avoided 
э prevent damage by electrolysis or charring caused by 
'aage currents. Wooden or preferably angle iron 
eparating brackets are used as supports in mounting 
ransformers on non-combustible walls. Oil-filled trans- 
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Can you answer the following question? Answers should 
be addressed: Electrical Editor, Railway Mechanical En- 
gineer, 30 Church Street, New York 7. 


We are experiencing much trouble with dirty cool- 
ing coils and evaporators om our air-conditioning 
equipment. Some of this trouble comes from neglect 
and a great deal from dirt or bad order filters. Would 
it not be possible to improve this condition by using 
centrifugal type filters or dust collectors such as are 
used on locomotive air pumps? 


formers of 25 kva. each or less than 75 kva., total rating 
may be installed indoors without a vault or fire-resistive 
enclosure if a concrete basin at least 6 in. deep is provided 
to hold the oil contents of the largest transformer and 
combustible materials and parts of the building are not 
within danger of igniting. The oil contents in gallons 
together with the kva. rating, voltage of each winding, 
and supply frequency should be stamped on the nameplate 
of each transformer. When not installed near com- 
bustible material, a transformer of 10 kva. or less may 
be installed in a building without a vault or fire-resistive 
enclosure. When local conditions necessitate the use of 
oil-filled transformers on the roof of a building or under 
a sidewalk adjacent to a building, they must be enclosed 
in a fire-proof vault. 

For practical reasons of safety, continuity of service, 
and economy, transformers of over 600 volts and their 
high tension wires should be kept outside the building, 
even in central station practice wherever practicable. 
Where installed indoors by special considerations or per- 
mission, the location of the vault should be as close as 
possible to the point at which high tension wires enter 
the building. Provision should be made for the adequate 
ventilation, damming up or drainage of oil and water, 
ample space within the enclosure for easy access to parts, 
and secure locking to keep out unauthorized persons. 
When the total capacity of transformers in a vault does 
not exceed 100 kva., a door sill high enough to dam up 
all the oil in the vault may replace the drainage system. 
Transformers rated at more than 25 kva. and using a 
"liquid that will not burn," must be provided with a 
metal pan or basin large enough to hold the cooling liquid 
of the largest transformer. The foregoing may be elim- 
inated if provision can be made to absorb the gases pro- 
duced by arcing or discharging such gases into a chimney 
or flue through a pressure relief vent. All live parts must 
be enclosed or isolated where they may present a potential 
source of hazard. 

In outdoor installations, the distance between the build- 
ing and transformers is largely determined by the amount 
of oil contained in the largest transformer which may be 
involved in a fire. The high tension wires are so distanced 
from buildings as not to be a fire hazard or, in case of a 
fire, become a source of hazard to firemen fighting the 
fire with hose streams. 

R. G. CAZANJIAN 
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— — NEW DEVICES 


Car Wheel Grinder 
Has Inereased Capacity 


In 1939 the American Car and Foundry 
Company, New York, made available a car- 
wheel grinder for the tread grinding of 
mounted wheel pairs on centers, the original 
design of which has been installed in a num- 
ber of railroad shops since that time. 
Changed conditions with respect to the sizes 
of wheels to be handled have dictated sev- 
eral design changes in this machine which 
are now offered in the machine being de- 
livered on current orders. 

'The original machine was described in 
the Railway Mechanical Engineer for Au- 
gust, 1939, page 326. The present model 
embodies the basic principles of design of 
the original machine in which the motor- 
driven grinding heads are mounted adjust- 
ably on bracket extensions of the bedplate 
and grinding-wheel spindles mounted paral- 
lel to the treads of the wheels. The entire 
abrasive wheel and motor assemblies are 
retractable from the working position .to 
effect a clear path through the machine for 
wheel pairs. This feature of design makes 
it possible to locate the machine in any 
desirable position in the shop layout. 

The tailstocks of the present machine are 
heavier in construction and retain the same 
principle of bed plate mounting as well as 
the eccentric mounting of the tailstock 
spindles. The throw of the spindles, how- 
ever, has been increased to accommodate 
a greater range of machine capacity for 


where the original machine accommodated 
car wheels of from 28 in. to 37 in. diameter 
the improved machine can handle all sizes 
of wheels from 24 in. to 45 in. This feature 
is of special interest to roads with Diesel 
motive power. 

The motor equipment of the present ma- 
chine consists of two 25-hp. 1,800-r.p.m. 
alternating-current motors for driving the 
alternating-current motor for the feeder 
motor for rotating the work. All motors 
operate on 220-440 volts. 

The machine is supplied with two 30-in. 
by 24 -іп. grinding wheels of the purchaser's 
specifications for either chilled or rolled- 
steel wheels. 

The wheel-tread grinder occupies a floor 
space approximately 11 ft. by 25 ít. and 
weighs 28,000 Ib. in working order. 


Silicone 
Insulating Varnish 


A heat-stable, waterproof varnish for im- 
pregnating electrical equipment, which 
cures at 300 deg. F., is now being produced 
by Dow Corning Corporation, Midland, 
Mich. It is known as DC-996. 

Electrical equipment wound with silicone 
insulating materials and sealed by impreg- 
nating with DC-996 will have the high 
order of thermal stability and the retention 


of the waterproof characteristics of silicone 
insulation. Silicone insulating materials 
impregnated and bonded with DC-993 are 
available through leading distributors o 
electrical insulations. DC-996 can be cured 
at temperatures obtainable in ovens now 
used for curing organic varnishes, 

Another advantage of the new silicon 
varnish is that electrical equipment can be 
baked fully assembled without damaging 
the commutators or the slip rings. Th 
temperature required to cure DC-996 dos 
not affect shellac-bonded mica or cor 
plating. 


American 
Radial Drill 


The design of a new model radial dri 
made by the American Tool Works Com 
pany, Cincinnati 2, Ohio, introduces a pat- 
ented spindle drive that is said to haw 
added so materially to the efficiency of 
radial-drill functioning that the productio 
possibilities with this type of machine have 
been increased. The head is mounted o 
rollers for easy movement along the am 
and all manual controls are centralized and 
concentrated so that complete operatios 
may be effected from the most natur! 
operating position. Safety features for pre 
tecting both the operator and machine hait 


The American Car and Foundry Company's wheel grinder now handles wheels from 24 in. to 45 in. diameter 
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tadial drill with Double Lo-Hung spindle drive 


кеп included as well as provisions for 
implifying functional controls to guard 
he operator against mistakes in manipula- 
ion and from undue fatigue from his 
fforts. 


\utomatic Control for 
Vertical Turret Lathes 


[һе Bullard Company, Bridgeport, Conn., 
las recently announced the availability of 
he Bullard Man-Au-Trol in combination 
vith the 30- and 36-in. vertical turret lathes 
Ж the Cut Master design and, when con- 
litions permit, the application will be ex- 
ended to the 42, 54-, 64- and 74-in. sizes. 
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his drum, through dogs and contact levers, is 
ie determining factor in the selection of ma- 
ıine functions—The levers actuate hydraulic 
ilves when the drum is indexed 1/40 revolu- 
tion for each phase of the automatic cycle 


he Man-Au-Trol is an electro-hydraulic 
trol system which can be pre-set to per- 
rm any number of separate functions up 
a maximum of 39 for each of the two 
‘ads of the machine. The machine is pre- 
t by machining a piece, by manual con- 
ol, and as each function of each head is 
mpleted the automatic control is locked. 
pon completion of the machining oper- 
ions for this piece of work the machine 
ay be changed over to automatic oper- 
ion and successive pieces duplicated with- 
t any manual control on the operator’s 
£t 

When operating as an automatically con- 
dled machine the automatic control may 
thrown out, at any point in the cycle, 
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and the machine used in the conventional 
manner by manual control. It may then be 
returned to automatic control without hav- 
ing disturbed the tooling sequence. 

The Man-Au-Trol consists of two basic 
control elements, one, functioning elec- 
trically, has control over the beginning and 
end of each phase of the automatic cycle; 
the other, operating hydraulically, acts to 
select the operations which make up each 
phase of the automatic cycle. 

The electrical element is made up of a 
frame carrying 20 pairs of parallel wires, 
on each pair of which is a sliding contact 
that is clamped to one of the wires and 
free to slide on the other. The wire to 
which the contact is clamped is equipped 
with a micrometer adjustment by means of 
which the position of the sliding contact is 
established. Since the feeding of tools into 
the work is one of the functions controlled 
by this electrical element and tolerances of 
ten-thousandths are required the necessity 
of means of accurate positioning of the 
sliding contacts is obvious. 

The heart of the hydraulic selector sys- 
tem is a drum having 40 rows of holes ex- 
tending the length of the drum. Dogs are 
set in these holes which, as the drum ro- 
tates, actuate levers controlling solenoid- 
operated hydraulic valves. These valves 
start and stop the various machine func- 
tions. At the end of the drum are 40 elec- 
trical connections leading to the electrical 
control element. As each of the 40, or less, 
dogs in the drum contacts a control lever a 


pair of wires in the electrical element are 
energized. Behind the banks of wires in 
the case of the vertical head, or below the 
bank in the case of the horizontal head, 


Electrical controls determine the beginning and 

ending of each phase of the automatic cycle— 

A bank of switches behind the wires make 
contact with sliders as the head moves 


36-in. Bullard Man-Au-Trol vertical turret lathe 
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there is a support with a row of 20 switches, 
one for each of the 20 sliding contacts. 
The hydraulic element selects, starts and 
stops the operation function through the 
control drum. The movement of the head, 
upon which is mounted this 20-switch bank, 
causes contact to be made with the slider 
on the energized circuit. When this takes 
place the drum makes another 1/40 revolu- 
tion and a new set of hydraulic control 
valves operate to end or begin certain ma- 
chine functions. 

Each of the heads of the machine can be 
set to perform a maximum of 39 functions 
and settings can be made so that both heads 
may be in operation at the same time with 
provision made for prevention of inter- 
ference. Tool wear is compensated for by 
the ability to make micrometer adjustments 
of the electric stops. 

The vertical turret-lathe drive consists 
of main driving motors with auxiliary mo- 
tors for the main and side heads. Two 
types of tables are available, either with 
three-jaw combination or four-jaw inde- 
pendent chucks. The three-jaw chucks are 
either manually or hydraulically operated, 
as desired. 

Two general types of drive are available 
—the sliding gear and the change gear— 
and, depending upon the drive type and the 
motor speed, the spindle speed ranges are 
from a minimum of 3.3 r. p. m. to a maxi- 
mum of 321.3 r. p. m. There are 16 feeds, 
in geometrical progression, varying from 
.0007 in. to .125 in. for each spindle revo- 
lution. . Each head has independent feed 
works and the feeds are the same for both 
heads. 


Flush Type 
Headlights 


A headlight designated as Type NH for 
flush installation in a vertical surface such 
as required for streamline locomotives or 
cars has been made available by the Elec- 
tric Service Manufacturing Company, 
Philadelphia, Pa. Because of the perma- 


Side view of the flush type NH headlight 
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nent installation of the body, provision is 
made for independent training of the beam 
and for that purpose the reflector shield, 
together with the reflector and socket, may 
be adjusted by three threaded brass studs. 

The unit is mounted in a cast-iron ring 
having a steel back. The cast-aluminum 
front door is fitted with a moulded glass 
lens. The glass mirror reflectors are 
mounted on pads with backs protected by 
steel shields. Gold or crystal reflectors are 
optional. Sockets are designed for 100- 
to 250-watt, 32-volt lamps and are furnished 
either with a focusing device or pre-focused 
lamps. 


Magnetic Chuck With 
Laminated Top Plate 


A laminated top plate of all-steel construc- 
tion has been added to its line of electro- 
magnetic chucks by the Hanchett Manu- 
facturing Company, Big Rapids, Mich. Pole 
sections traverse the entire width of the 
chuck top. Laminations are composed of 
magnetic steel % in. thick and non-magnetic 
steel 182 in. thick. By utilizing all-steel top- 
plate construction, the entire top plate can 
be hardened. Because of the fine spacing 
of the poles, the smallest parts can be held 
without difficulty and a 22 per cent greater 
magnetic surface is available. 

The coils are protected carefully from 


Laminated top plate magnetic chuck 


moisture. In addition, the installation of 
these coils in the chuck is arranged so that 
the magnetic flux will be transverse to the 
length or opposing the action of the grind- 
ing wheel or cutting tool thus reducing the 
possibility of work slippage. At present, 
this laminated top plate is available in the 
following sizes: 6 in. by 18 in., 6 in. by 24 
in., 8 in. by 25 in., 8 in. by 36 in. and 8 in. 
by 48 in. Other sizes will soon be made 
available. 


Metal Spray Gun 

For Machine Mounting 
The Metallizing Engineering Company, 
38-14 30th Street, Long Island City 1, New 


York, is manufacturing a metallizing gun 
designed for heavy-duty, continuous opera- 


Metallizing gun built for heavy 
ous operation 


tion. This unit, known as the Mi 
Y metallizing gun, meets the 
a metal-spraying gun that can b 
production and other heavy-duty 


jobs instead of just for intermiti 
tion. Its general construction, 
and other features are geared f 
mechanical operation, rather tha 
use. Its features include the ut 
wire which, when combined witi 
lene pressure of only 15 Ib. 
more than doubles any p 
speeds. 

Because it is designed withow 
the weight and size limitations ne 
the hand gun, the new gun is m 
and more rugged in co 
worms and bearings are several | 
than апу used previously. The gun has й 
lubrication and a built-in force-feed Pf 
which has no parts to wear rd 
adequate supply of lubricant to all bari 
regardless of operating position. The rsa 
is non-sensitive to gas- and oxygen-press 
variations of as much as 10 Ib. either wê 
lighting or while spraying. 
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A. A. R. Mechanical Division 
Letter Ballot Results 


As AUTHORIZED by the General Commit- 
tee of the A. A. R., Mechanical Division, 
the recommendations of various commit- 
tees for changes in the standard and recom- 
mended practice of the division were sub- 
mitted to letter ballot in the form of 25 
separate propositions, in Circular D. V.- 
1090, dated August 24, 1945. 

On the basis of letter ballot returns, it 
has been announced that Propositions 1, 3 
and 4 are being held in abeyance pending 
further consideration by the General Com- 
mittee, because of the substantial negative 
vote and the reasons advanced therefor. 
Propositions 2 and 5 to 25, inclusive, have 
been approved by the A. A. R. and are 
effective January 1, 1946. 


Car Department Officers’ Asso- 
ciation—A Correction 


F. E. CHESHIRE, president of the Car 
Department Officers’ Association, whose 
picture in military dress appears on page 
481 of the November Railway Mechanical 
Engineer, had attained the rank of Colonel 
some time before his return to civilian 
status as noted on page 479. G. R. Ander- 
sen, vice-president of the association, be- 
came superintendent car department of the 
Chicago & North Western a few months 
ago. His title was incorrectly given on 
page 481 as assistant superintendent car 
department. 


Some P.R.R. Shopmen Choose 
C. I. О. Union 


THE United Railroad Workers of Amer- 
ica, Congress of Industrial Organizations, 
has supplanted the Brotherhood of Railroad 
Shop Crafts of America, Pennsylvania Sys- 
tem, as the Railway Labor Act Representa- 


pose — 
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NEWS — 


tive of P. R. R. boilermakers, molders, 
power house employees and railway shop 
laborers, according to results of a recent 


election which has been certified by th 
National Mediation Board. P. R. R. ma 
chinists, blacksmiths, sheet metal worker: 


Orders and Inquiries for New Equipment Placed Since the Closin; 
: of the November Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 
Alto savas ddaa es EVI 101  1,000-hp. Diesel-elec. ........ American Loco. Co. 
Central of New Jersey ......... 52 4,500-hp. Diesel-elec. frt. ..... Baldwin Loco. Works 
Pennsylvania ics 5.4.2 cese 10°  6,000-hp. Diesel-elec. pass. Electro-Motive, 
hk ioo MESE ATE 4*  500-ton electric ............. General Electric Co. 

Freicut-Car ORDERS 

Road No. of cars Type of car Builder 

Southern Pacific ............. : S08. CABOOSE IOGEAR SES American Car & Fdry. 
FREIGHT-CAR INQUIRIES 

Southern. роса eska aan 1,000 Automobile ................ 
PASSENGER-CAR ORDERS 

Road No. of cars Type of car Builder 
Baltimore & Ohio ............. 8'- Sleeping= a a sion аага . Pullman-Standard 
Boston & Maine— 

Maine Central .............. 108 -Coaches csi dc Soto Ex Rx Pullman-Standard 
4*  Restaurantlounge .......... Pullman-Standard 


ФУ TES Pullman-Standard 


48  Coach-smoking-lounge 


PassENGER-CAR INQUIRIES 


New York Central 214° 


_ 1 Purchase authorized by Federal Judge Philip L. Sullivan. The order will consist of eight locom 
tives for $87,138 each, and two train-heater, boiler-type locomotives at $93,262 each. 

2 Purchase price, subject to tests, approximately $1,877,500 

? Each locomotive will consist of four 1,500-hp. units coupled together with control cabs at both eadi 

* Motor-generator type, for delivery in 1946. The locomotives will have a short time rating of 840 
hp. and a continuous rating of 6,800 hp. The weight on drivers will be 500 tons and the starting тЫ 
tive force 260,000 Ib. based on 26 per cent adhesion. Continuous tractive force at 15.75 m.p.h. wii} 
162,000 1b. Two 4,000-hp. motor generator sets, mounted within the cab structure, will supply 
to d.c. traction motors geared to the 16 driving axles under the two-cab unit. The motor generater 
will work on the 11,000-volt, 25-cycle overhead contact system, with which the Virginian line is equi 
Power is supplied b coal-burning power plants. The locomotives will be used to haul 10,000-tc» @ 
trains on heavy grades. They are geared for a maximum speed of 50 m.p.h. 

5 For delivery early in 1946. The cars will have bay windows and will cost approximately $317,008 

* Bids closed. 

7 Each саг will have 16 roomettes equipped with single bed, lavatory and toilet facilities, ard М 
double bedrooms, which will be convertible into suites. The cars are scheduled for delivery in the 
quarter of 1946, 

* To be of lightweight stainless steel and to cost approximately $2,000,000. 

? For 14 trains. Bids closed. > 
Notes: А : 

The Chicago, Rock Island & Pacific has received authorization to purchase 53 passenger cars аг: 
automobile freight cars at cost in excess of $5,600,000. The passenger equipment includes 16 da2 
cars, 11 chair-night coaches, 2 parlor cars, 3 parlor-observation cars, 5 sleeper-room cars, 4 dini-g a1 
5 baggage cars, 3 room-lounge cars and 4 cars of a type not yet specified. 

The Gulf, Mobile & Ohio, through its board of directors, has authorized the purchase of 24 D= 
electric locomotives, 20 of which will be for freight service, two as road switch engines and twc 2, 
hp. for streamline passenger-train service. 

The Missouri-Kansas-Texas has completed plans for the purchase of six 1,000-hp. Diesel-electric ‘¥3 
engines at a cost of $475,500. These locomotives will be used to Dieselize switching operations г 1 
Dallas, Tex., terminal completely. 


м. 
- 


бл 
ойды, 
NAT 
SN 


A London & North Eastern Class L1 locomotive 


The locomotive is the first of a new design to be built in Britain since VE Day; the first in the railroad’s five-year plan for the construction c: s 
new locomotives, and the first British tank locomotives to be fitted with electric head and tail lamps and electric lighting in the cab—It lus Ҹ 
outside cylinders 20 in. by 26 in., a boiler pressure of 225 1b., and a tractive force of 32,000 1b. < 
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FOR THE NEEDS OF PEACE 


Virginian Railway 2-6-6-6 built by Lima 


The Lima-built 2-6-6-6s The Virginian Railway placed 
in service to handle the war’s tremendous coal traffic 
demands, are already speeding fuel to meet the needs of 
reconverting industries. 

Capable of hauling the йу freights, over moun- 
tain grades, at sustained high speeds, these giant steam 
locomotives meet the highest standards of motive power 


efficiency. 


d= 
P LMA N 


IMA LOCOMOTIVE WORKS 71779» INCORPORATED, LIMA, OHIO 


- INCORPORATED 
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electrical workers and carmen were also 
involved in the election, but these groups 
voted te retain the brotherhood as their 
representative. 

Bangor & Aroostook electrical workers, 
carmen, power house employees and rail- 
way shop laborers, previously represented 
by a local committee, have chosen unions 
operating through the Railway Employees 
Department of the American Federation of 
Labor. 


Capt. C. L. Combes Returns 
to R. M. E. Editorial Staff 


Carr. C. L. COMBES, until August 1, 1941, 
associate editor of the Railway Mechanical 


SAFETY Car HEATING & LIGHTING Co.— 
E. K. Goldchmidt has been released from 
active duty as a lieutenant commander in 
the Naval Reserve and has returned to the 
Safety Car Heating & Lighting Co. as 
representative in the Chicago office. Mr. 


re 
t 


R. L. Hillpot 


Goldschmidt became associated with the 
Safety Company in 1933. In 1942 he en- 
listed and was assigned to duty with the 
industry cooperation division of the Navy 
in Washington, D. C., and Chicago. 

R. L, Hillpot has been appointed man- 
ager of the Southwestern district of the 
Safety Car Heating & Lighting Co. with 
headquarters in Philadelphia, Pa. Mr. 
Hillpot has been associated with the com- 
pany since 1915, excepting for a short 
period of service in the maintenance of way 
department of the Pennsylvania, and in the 
Navy during World War I. From 1939 
until assuming his present duties, he served 
as representative in the southeastern dis- 
trict. 

* 

WESTINGHOUSE AIR BRAKE COMPANY.— 
Union SWITCH & SIGNAL СомрАМҮ.— 
Albert Nathaniel Williams, of New York, 
president of the Western Union Telegraph 
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Capt. C. L. Combes 


Supply Trade Notes 


Company, has been elected vice-chairman 
of the boards of directors of the Westing- 
house Air Brake Company and the Union 
Switch & Signal Company. Mr. Williams, 
who has been a member of the: boards of 
both companies since last February, will 
assume his new post as vice-chairman on 
January 1. Herbert A. May, assistant to the 
president of the Westinghouse Air Brake 
Company and vice-president of the Union 
Switch & Signal Company, has been elected 
a member of the board of directors of both 
companies. 
* 


LINCOLN ELECTRIC Company.—H. F. 
Kneen has been appointed vice-president in 
charge of manufacturing, and G. G. Landis, 
vice-president in charge of engineering for 
The Lincoln Electric Company, Cleveland, 
Ohio. 

Mr. Landis is a veteran of over 20 years 
with Lincoln Electric. Не received his 
electrical engineering education at Ohio 
State University, receiving a Bachelor of 
Science degree in 1922. After two years 
with several large electrical companies, he 
resigned to enter the laboratories of Lincoln 
Electric in 1924. He became chief engineer 
in 1930. Mr. Landis is a director of the 
company and has complete charge of the 
design and production engineering on weld- 
ing equipment manufactured by the com- 
pany. He is a member of the American 
Welding Society. 

* 


Kropp Force СомрАМҮ. — James E. 
Sweeney, works manager, has been ap- 
pointed vice-president and general sales 
manager of the Kropp Company. 


* 


ELWELL- PARKER ELECTRIC COMPANY.— 
F. J. Avery, general sales representative 
with headquarters in Chicago for the 
Elwell-Parker Electric Company, Cleve- 
land, Ohio, has been appointed in charge of 
sales to railroad companies in the Chicago- 
midwest district. Mr. Avery has been asso- 
ciated with Elwell-Parker since 1936. Pre- 
viously he was a consulting engineer. 


Engineer, when as a reserve field arti 
officer he was called for duty, was r 
to inactive status on October 15, | 
has again taken up his duties as 
editor. Captain Combes’ first 
assignment was with the 52nd Coast А 
lery (Railway) as a battery officer, 
assigned to the Coast Artillery 
an instructor in November, 1941, 
railway artillery problems. Upon 
tion of his duties at the Coast A 
School in August, 1943, he became 
tive officer for the northern halí 

harbor defenses of Los Angeles, ; 
April, 1944. He was then transferred 
Ordnance Department and became! 
of the Editorial Branch, Research am 
velopment Service, Ordnance Departa 
where he remained until his return tog) 
ian life. | 


REYNOLDS METALS СомРАкҮ.—А%й 
Charlton has been appointed sales mang 
of the aluminum division of the Reyal 
Metals Company, with headquarter 
Louisville, Ky. Mr. Charlton had bees 
ern sales manager for the aluminum Ë 
sion in New York. | 

* 


ALLIS-CHALMERS MANUFACTURISG Û 
PANY.—Dr. J. T. Rettaliata, who reet 
was appointed director of the mechan 
engineering department at the Illinois Ist 
tute of Technology, will continue his i$ 
ciation with the Allis-Chalmers Manca 
turing Company as consultant оп ga 
bine development and similar prot 


* 
GnRAvBAR ELECTRIC СОМРАХҮ.—Ё | 


O'Donnell, manager of the railroad doa 
ment, has been appointed manager 0! tz 


E. J. O'Donnell 


portation sales for the Graybar Ex 
Company. In his new assignment 
O'Donnell will report directly to © 
headquarters in New York although b 
be located in Chicago, where he his 
employed since joining the com 
1910. 
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CAR CONNECTIONS 
have these 4 Vilat Featured 


ovements 


7. Low Frictional Resistance to Joint M 


2. Minimum Leakage 
3. Low Maintenance Cost 
4. Dependability of Performance 


Franklin sleeve-type design provides ease of movement and tight 
connections, so that steam pressure drop is extremely low. 

An additional valuable feature is the ease with which the low- 
cost gaskets can be replaced. 

These factors result in a steam conduit which can be maintained 
at minimum expense. 


FAN KLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK * CHICAGO 
il, / "eda; FRANKLIN RAILWAY SUPPLY COMPANY, LIMITED, MONTREAL 
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ALLEGHENY LUDLUM STEEL CORPORATION. 
-—The Allegheny Ludlum Steel Corporation 
has placed first on its peacetime expansion 
program the immediate erection of a $2,- 
000,000 research laboratory and experimen- 
tal center at its headquarters plant, Brack- 
enridge, Pa. With the new facilities, an 
enlarged and intensified program of funda- 
mental and applied research will be brought 
to bear on the highly specialized stainless, 
magnetic, valve, tool, and other complex 
steels produced by the company. In addi- 
tion, new and improved fabricating tech- 
niques will be developed, to bring increased 
aid to the manufacturers of appliances and 
equipment used in American homes, busi- 
nesses and industries. 

* 


ELECTRONIC LABORATORIES, Inc.—Elec- 
tronic Laboratories, Inc., Indianapolis, Ind., 
has announced that the following new 
jobbers have taken on sales distribution 
for the company’s auto radio vibrator re- 
placement lines: Radio Wire Television, 
Inc., Boston, Mass.; Radio Products Sales, 
Denver, Colo.; Radio Electric Products, 
Buffalo, N. Y.; Radio Products Sales Los 
Angeles, Calif.; Scott Radio Supply, Long 
Beach, Calif.; Hatry and Young, Hartford, 
Conn.; the Roehr Distributing Company, 
St. Louis, Mo.; the R. and R. Part & Sup- 
ply Co, Inc, Lubbock, Texas; and the 
Central Missouri Distributing Company, 
Jefferson City, Mo. 

© 

AMERICAN LOCOMOTIVE Company.—Carl 
J. Dinic has been appointed executive as- 
sistant to the president of the American 


Carl J. Dinic 


Locomotive Company. Mr. Dinic became 

associated with the company in July, 1943, 

as assistant to the president. Prior to that 

he was with the United States Steel Cor- 

poration, Pittsburgh, Pa., and with East- 

ern Gas & Fuel Associates, Boston, Mass. 
* 


GENERAL STEEL CASTINGS CORPORATION. 
—Comm. B. W. Taylor has been appointed 
assistant chief mechanical engineer of the 
General Steel Castings Corporation. Com- 
mander Taylor recently was released from 
active duty by the Navy Department. He 
is a graduate of Pennsylvania University 
with a degree in mechanical engineering 
(1917). He served in the United States 
Army and in the Navy in the first world 
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war. He was instructor in mechanical en- 
gineering at Pennsylvania University from 
1920 to 1923. In the latter year he joined 
the SKF Industries, Inc. From 1933 to 


Comm. B. W. Taylor 


1943 he was railway engineer of that com- 
pany, in charge of engineering and service 
in all matters pertaining to railway applica- 
tions. He returned to naval service in Au- 
gust, 1943, and served for approximately 
two years with the bureau of aeronautics. 


CurLER-HAMMER, INc.—F. A. Wright 
has been appointed assistant general sales 
manager of Cutler-Hammer, Inc., Milwau- 
kee, Wis. Mr. Wright has been associated 
with Cutler-Hammer since 1927. 


DEARBORN CHEMICAL CoMPANY.—F. В. 
Horstmann, technical director of the rail- 
road department of the Dearborn Chemical 
Company, has retired after 40 years. of 
service. Mr. Horstmann entered service 
with the company in 1905 as a chemist, and 
in 1917 he was appointed chief chemist. 
In March, 1922, he was assigned to the 
industrial department, and in June, 1926, 
became chemical engineer of the railroad 
department. In 1941 he was appointed 
technical director. 


Cummins ENGINE Company. — The 
Cummins Engine Company has reorganized 
its sales department, creating two new sales 
divisions. Under the new plan, sales ac- 
tivities will be divided into two major fields 
—direct sales through dealers, and sales to 
manufacturers who power their equipment 
with Cummins Diesels. Paris E. Let- 
singer is the company’s vice-president in 
charge of distribution. Norman E. Palmer, 
for the past three years Washington, D. C., 
representative for Cummins, has been ap- 
pointed general sales manager to work 
directly with Mr. Letsinger. J. D. Allen, 
assistant sales manager, has been appointed 
sales manager of dealer organizations, and 
Fred W. Sparks, manager of the Cleveland, 
Ohio, regional office, has been appointed 
sales manager of manufacturing accounts. 


CINCINNATI LATHE & Toot Co.—Incor- 
poration papers have been filed for a new 
concern, the Cincinnati Lathe & Tool Co., 
which has acquired the land, buildings, ma- 
chinery, designs, inventory, unfilled orders, 
and trade name of the Cincinnati Lathe & 
Tool Company, Oakley, Ohio. The new 


company is a subsidiary of the Cincing 
Milling . Machine Company, but wil 
entirely independent in operation Tr 
Cincinnati Lathe & Tool Company has & 
continued manufacturing operations ly. 
cause of the retirement of its presides, 
W. C. Heindel. The new officers are If 
lard Romaine, president, and E. W. Май 
ler, secretary-treasurer. 
* i 

ELECTRONIC LABORATORIES, Inc—8, i 
Twyman & Associates have been арро 
distributors for the Electronic Laboratong 
Inc., of Indianapolis, Ind., in Illinois a 
eastern Missouri, outside of the metro 
tan districts of Chicago and St. Louis, W 
The territory of 4. E. Rodman, west a 
representative, has been increased to 


clude Nevada and Oregon. 
* 


Southwark division of the Baldwin La 
motive Works has placed field sales ë 
neers in five of the company's branch of 
in order to give better service to ше 
the SR-4 strain gage. The men and f 
offices are Richard Hannon, Boston, M 
Joseph Farley, Chicago; Robert Cla 
New York; Glenn Rowell, Philadel 
Pa.; and Stanley Zansitis, Detroit, 
Robert G. Allen has been appointed g 
eral sales manager of the Baldwin Loci 
tive Works. Mr. Allen was edxated i 
Harvard University. He joined the Wil 
worth Company in 1925 and was div 
sales manager from 1929 until 19%. 
then served two terms (1936-1940) 3 
representative of Pennsylvania in 
United States Congress. He was ei 
president of the Duff-Norton Manus 
ing Company in 1940. In July, 192 
was granted a leave of absence to aco 
commission as a major in the Army. 


Robert C. Allen 


served as chief of the tank branch an! 2 
as executive officer of the Philadelphia. 
ordnance district. He was promoti й 
the rank of lieutenant colonel in Feb 
1943, and a few months later t 
field service and overseas where he 88 
as a battalion commander and a group! 
mander. He was returned to the ® 
States in November, 1944, and plar 
the inactive list January, 1945. Hef 
the Baldwin organization as genera 
ager of the Baldwin Southwark divi 
March 1945. 
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Equally essential in Peace, they can Step up 


the Passenger. freight and s 


Witcher Operations 
of an entire railroad . 


FAIRBANKS, Morse & Co.—Charles H. 
Morse, III, president of the Inland Utilities 
Company .(a subsidiary of Fairbanks, 
Morse & Co.), has been elected vice-presi- 
dent of Fairbanks, Morse. Mr. Morse will 
«continue as president of the subsidiary. In 
his new position he will be in charge of 
research, patents, and the western pump 
division on the parent company. 

Frank E. Ross, Jr., heretofore in charge 
of the Diesel locomotive section of the 
U. S. Railroad Mission in Mexico, has been 
appointed assistant to John W. Barriger, 
III, manager of the Diesel locomotive de- 
partment of Fairbanks, Morse & Co., with 


Frank E. Ross, Jr. 


office at 600 S. Michigan Avenue, Chicago. 
Mr. Ross was born at St. Louis, Mo., on 
July 25, 1916, and was educated in the pub- 
lic schools of St. Louis and in night ex- 
tension courses at Washington University 
in that city. He entered the service of the 
Terminal Railroad Association of St. Louis 
as an electrician apprentice in 1936 and ad- 
vanced through the maintenance of equip- 
Tent and transportation departments to 
foreman of the company's Diesel locomo- 
tive repair shop. He left the T. R. R. A. 
in August, 1944, to go to Mexico with the 
railway mission, which was the connection 
he relinquished to join Fairbanks, Morse. 


Iron & STEEL Propucts, Inc.—James С. 
Magee has been appointed manager of the 
machinery department of Iron & Steel 
Products, Inc., with headquarters at Chi- 
cago. Charles A. Marshall, manufactur- 
ers’ representative in the southern West 
Virginia territory, has been appointed sales 
engineer, with headquarters also at Chicago. 


GENERAL Motors Corporation.—Louis 
F. Stuebe has rejoined the Chicago sales 
enginering staff of the Hyatt Bearings di- 
vision of the General Motors Corporation. 
Mr. Stuebe, who will specialize in Hyatt 
railroad applications, has been associated 
with Hyatt as a sales engineer since June, 
1925. He was recently released as a Colo- 
nel from the Army. 


PULLMAN-STANDARD CAR MANUFACTUR- 
ING Company.—James B. Rosser, adminis- 
trative assistant to the president of the 
Pullman-Standard Car Manufacturing 
Company, at Chicago, has been elected a 
vice-president in charge of sales of rail- 
road equipment, with headquarters at New 
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York. Fred W. Alger and John С. Bell, 
sales agents at Chicago, have been ap- 
pointed assistant vice-presidents with head- 
quarters at Chicago. 


GENERAL ELECTRIC Company.—L. D. T. 
Berg, for the past five years a sales engi- 
neer in General Electric Company's electric 
welding division, Schenectady, N. Y., has 
been appointed welding specialist, Atlantic 
district, with headquarters in Philadelphia, 
Pa. 

* 

ELWELL-ParKER ELECTRIC CoMPANY.— 
J. P. Lyons has retired as Ohio district 
sales representative for the Ekwell-Parker 
Electric Company, Cleveland, Ohio 

* 

CorPERwELD STEEL Company.—Harry C. 
Dever has returned to the Glassport, Pa., 
division of the Copperweld Steel Company 
and has been placed in charge of the At- 
lanta, Ga., office to cover the states of Geor- 
gia, Florida, South Carolina and North 
Carolina. Mr. Dever had been on a three 
years’ leave of absence with the armed 
forces. Prior to the war, he covered the 
southeastern part of the United States for 
Copperweld. \ 

. * 

AIREON MANUFACTURING CORPORATION. 
—Kenneth D. Halleck, Washington sales 
representative for the past two years for 
the Aireon Manufacturing Corporation and 
before that, representative for the company 
on its army contracts with the Signal Corps 
procurement district in Philadelphia, Pa., 
and Dayton, Ohio, has been elected a direc- 
tor of the company. Mr. Halleck will 
transfer to the company’s headquarters in 
Kansas City, Mo., as administrative assist- 
ant to the executive vice-president. 

* 

Evans Propucts Company.—Edward S. 
Evans, Jr., chief executive of the Evans 
Products Company, Detroit, Mich., has been 
elected president of that firm, succeeding his 
father, E. S. Evans, whose death on Sep- 
tember 6 was reported in the October issue. 
Prewitt Semmes, secretary and general 


Edward $. Evans, Jr. 


counsel, has been elected a member of the 
board of directors. Mr. Evans was born 
at Richmond, Va., and is a graduate of the 
University of Michigan and the University 
of Lausanne, Switzerland. He went to De- 
troit with his father in 1915 and during 


“си: cs 


the ensuing years he became familiar with 
every phase of the business. After holding 
various positions with the company he was 
elected vice-president and also became a 
member of the board of directors. In 1935 
he was elected to the position of chief 
executive. 
* 

AMERICAN SMELTING & REFINING Com- 
PANY.— Aubrey M. Callis has been ap- 
pointed sales manager of the Whiting, Ind, 
and Detroit, Mich., plants of the Federated 
Metals division of the American Smelting 
& Refining Co. Mr. Callis, formerly assist- 
ant general manager of the Pacific Coast 
department with headquarters at Los An- 
geles, Calif., has been associated with Fed- 
erated since 1928 in sales and plant execu- 
tive capacities. 

* 

Union SWITCH & SIGNAL Co.—Charles 
M. Wheeler, assistant district manager, has 
been appointed district manager of the 
Union Switch & Signal Co. with head- 
quarters in New York. Mr. Wheeler is a 
graduate of the Pennsylvania State Col- 
lege with a bachelor of science degree 
(1911) and an electrical engineering de 
gree (1913). Не began his career as а 


C. M. Wheeler 


signal apprentice on the Pennsylvania г 
July, 1911, and was advanced through di- 
ferent positions until his appointment 3 
assistant supervisor of signals in March 
1916. From March, 1918 to March, 1921 
he held the positions of assistant division 
operator and division operator at Pitt 
burgh, Pa., after which he served on the 
E. & A, eastern and Pittsburgh divisions. 
as supervisor telegraph and signals He 
left the Pennsylvania in September, 197. 
to become sales engineer for the Union 
Switch & Signal Co., and in October, 194 
was transferred to New York as assistart 
district manager. 


Obituary 


MORTIMER R. KEMPTON, engineer « 
freight cars of the Pullman-Standard Gr 
Manufacturing Company, died on Novem 


‘ber 8 while on a vacation at Martinsville. 


Ind. Mr. Kempton was born in 1887. 17 
1910 he went with the car-building firm č 
Haskell & Barker, Michigan City, Ind. avi 
in 1922, when that company was merge 
with Pullman-Standard, he joined the latte 
organization. 
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IDING comfort, or its lack, can help railroad purpose and problem to your 
or damage any railroad. complete satisfaction. 

The riding qualities resulting from 
orrect design and fabrication of RAIL- 
WAY STEEL SPRINGS on a large number 


of America’s leading railroads are help- 


LJ 
American 
ing promote passenger and freight traf- e 
fic, friendly public relations, longer Lo C O m О t Ive 


equipment life, greater factor of safety, 

and lower maintenance expense. 
RAILWAY STEEL SPRINGS of standard 

or special design can be supplied for any 
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General 


Frank E. RussELL, whose retirement as 
chief mechanical engineer of the Southern 
Pacific was reported in the November issue 
of the Railway Mechanical Engineer, was 
born at Davis, Calif, on September 25, 
1875. He became a laborer in the employ 


F. E. Russell 


of the Southern Pacific at Sacramento, 
Calif., in September, 1899. He served for 
a short time in the office of the stores de- 
partment and in 1900 was assigned to the 
office of the mechanical engineer, with 
headquarters at Sacramento. In 1903 Mr. 
Russell was promoted to the position of 
lead draftsman and three years later be- 
came chief locomotive draftsman, also at 
Sacramento. In 1917 he was appointed as- 
sistant mechanical engineer, with headquar- 
ters at San Francisco, Calif.; in 1924 me- 
chanical engineer, and on January 1, 1944, 
chief mechanical engineer. 


Joun MCMULLEN has retired as con- 
sulting engineer of the Erie at Cleveland, 
Ohio. Mr. McMullen was born in Palley 
Keel, County Down, Ireland, on Decem- 
ber 20, 1871, and came to the United States 
in 1886. He entered railway service in 1888 


John McMullen. 


as an apprentice in the Buffalo car shop of 
the Erie. He became a carpenter and 
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Personal Mention 


cabinetmaker there in 1892 and a gang 
foreman in 1896. From 1904 to 1906 Mr. 
McMullen served as passenger-car fore- 
man, then as shop superintendent in North 
Paterson, N. J. He served as general 
piecework inspector at Meadville, Pa., until 
his appointment as shop superintendent at 
Kent, Ohio, in 1907. He transferred to 
Buffalo, N. Y., in 1912, where he was ap- 
pointed superintendent, car department, sys- 
tem, in 1913. Mr. McMullen became con- 
sulting engineer in 1941. 


J. Н. WHIPPLE, JR, who has been ap- 
pointed superintendent of Diesel equipment 
of the Denver & Rio Grande Western as 
announced in the October issue, was born 
on November 3, 1912, at Topeka, Kan. He 
is a graduate of Topeka High School 
(1930) and of the General Motors Institute 
of Technology, Flint, Mich. (1934) Mr. 


J. H. Whipple, Jr. 


r 
Whipple began his career with the D. & R. 


G. W. as system shop engineer in March, 
1942. In July, 1942, Mr. Whipple became 
assistant Diesel supervisor; on August 1, 
1943, Diesel supervisor, and on August 1, 
1945, superintendent Diesel equipment, 
with headquarters at Denver, Colo. 


Tuomas H. Evans, whose appointment 
as chief mechanical officer of the Missouri- 
Kansas-Texas with headquarters at Par- 
sons, Kan., was reported in the November 
issue, was born at Whitewright, Tex., on 
October 15, 1899. He entered the employ 
of the M-K-T on March 15, 1916, as a 
machinist apprentice at Denison, Tex., 


In Military Service 
BRONZE Star MEDAL 


Maj. Albert D. Hartsler, of Cincin- 
nati, Ohio, formerly mechanical super- 
visor of the Cincinnati Union Terminal, 
recently was awarded the Bronze Star 
Medal at Marseilles, France, “for out- 
standing service as mechanical engineer 
апа, аз head of Requirements Section, 
Headquarters, Second Military Railway 
Service, from May 1, 1944, to March 
20, 1945.” 


completing his apprenticeship on April 5, 
1920. After a brief period of service as a 
machinist with the St. Louis-San Francisco 
at Oklahoma City, Okla., he returned to 
the M-K-T as a machinist at Denison. In 
April, 1921, he became a machinist in the 


Thomas H. Evans 


employ of the Louisiana & Northwestern 
at Homer, La. He again returned to the 
M-K-T as a machinist at Waco, Tex., o 
August 25, 1923, and subsequently served 
as gang foreman and general foreman. Mr. 
Evans became shop superintendent on Feb- 
ruary 1, 1940, and served in that position 
until his appointment as chief mechanical 
officer. 


M. W. McManos, special appliance ir- 
spector of the New York Central at New 
York, has been appointed assistant to ger- 


eral superintendent motive power, wit | 


headquarters at New York. 


Electrical 


J. M. TRıIssAL has been appointed super- 
intendent communication and electrical en- 
gineer of the Illinois Central, with head- 
quarters at Chicago. Mr. Trissal was 
born on December 30, 1903, in Chicago. He 


J. M. Trissal 


attended high school in Chicago, and з? 
graduate of the University of [ume 
with a degree of Bachelor of Scient 
(1925). He received the degree oí Ekc- 
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trical Engineer in 1940. He entered rail- 
road service as a draftsman in the signal 
department of the Illinois Central during 
the summer of 1924. In June, 1925, he 
returned to the Illinois Central signal re- 
partment, and in 1926 was transíerred to 
the electrical department of the Chicago 
Terminal Improvement and appointed 
junior engineer, later serving as assistant 
engineer. Following the completion of the 
electrification program in June, 1930, Mr. 
Trissal was appointed assistant electrical 
engineer fixed property, reporting to W. 
M. Vandersluis, general superintendent of 
telegraph and signals. In November, 1931, 
Mr. Trissal became electrical engineer; 
fixed property. 


A. D. MAcPHERSON, electrical engineer, 
department of research and development, of 
the Canadian National at Montreal, Que., 
has been appointed controller of test ma- 
terials and research there. 


Master Mechanics and 
Road Foremen 


ROBERT Guy Fiep, who has been ap- 
pointed master mechanic of the Cincinnati, 
New Orleans & Texas Pacific at Ludlow, 
Ky., as announced in the October issue, was 
born on August 4, 1897, at Macon, Ga. 
He attended high school and during 1914-15, 
through correspondence, took the Central 
of Georgia Railway Educational Bureau 
Engineering Course. On February 10, 1911, 
he became a toolroom boy in the employ 
of the Georgia Southern & Florida at 
Macon, Ga., and from February 11, 1913, 
until December 10, 1917, he was a machinist 
apprentice. He then entered the service of 
the Southern as a machinist at Birmingham, 
Ala. On April 16, 1923, he became engine- 
house foreman at Greensboro, N. C. He 
returned to Birmingham on February 21, 
1925, as assistant enginehouse foreman. 
From February 2, 1926, until April 2, of 
the same year he served as а. machinist 
and from the latter date until July 17, 1926, 
was a machinist supervisor. He became 
night enginehouse foreman on July 17, 


R. C. Field 


1926; assistant foreman enginehouse on 
January 26, 1927 ; and day enginehouse fore- 
man on May 2, 1932. On June 1, 1934, Mr. 
Field was transferred to the Somerset, Ky., 
shops of the Cincinnati, New Orleans & 
Texas Pacific as day enginehouse foreman. 
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He returned to the Southern on February 
20, 1937, as enginehouse foreman at Prince- 
ton, Ind.; on December 13, 1939, became 
enginehouse foreman of the Cincinnati, New 
Orleans & Texas Pacific at Somerset, and 
on May 16, 1941, general enginehouse fore- 
man of the Southern at Birmingham. On 
March 16, 1942, he was transferred to the 
New Orleans & North Eastern as general 
foreman at Meridian, Miss., and on Janu- 
ary 1, 1945, was appointed assistant master 
mechanic. He became master mechanic of 
the C. N. O. & T. P. at Ludlow on Septem- 
ber 1, 1945. 


ROBERT J. Dunn, district foreman of 
the Union Pacific at North Platte, Neb., 
has been appointed master mechanic, with 
headquarters at Denver, Colo. 


James E. Gocerty, master mechanic of 
the Union Pacific at North Platte, Neb., 
has been transferred ta the position of mas- 
ter mechanic at Cheyenne, Wyo. 


Car Department 


ROBERT ScHey has been appointed super- 
intendent of the car department of the New 
York, Chicago & St. Louis, with headquar- 
ters at Cleveland, Ohio. The position of 


general superintendent car department has — 


been abolished. 


Shop and Enginehouse 


BERNARD Cook, who has been appointed 
superintendent of shops of the Norfolk & 
Western at Roanoke, Va., as noted in the 
October issue, was born on October 20, 


mm UT MEDECIN 


Bernard Cook 


1886, in Roanoke. He is a graduate in civil 
engineering of the Virginia Polytechnic 
Institute (1928). On November 1, 1909, he 
entered the service of the Norfolk & West- 
ern as assistant engineer tests. On August 
1, 1925, he was appointed mechanical in- 
spector; on May 16, 1927, general foreman 
locomotive department, and on September 
1, 1945, superintendent of shops at Roanoke. 


Obituary 


E. A. Park, superintendent of motive 
power and equipment of the Peoria & Pekin 
Union at Peoria, Ill, who had been on 
leave of absence since October 20, died re- 
cently in that city. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


Power Hammers. — McKiernan-Terry 
Corporation, Park Row Building, New 
York 7. Bulletin 56, “The Mechanical 
Blacksmith’s Helper,” describes in detail 
the design and construction of the Mc- 
Kiernan-Terry Blacker power hammer,. 
with specifications and sectional drawings. 

* 

SILICONES.—Dow Corning Corporation, 
P. O. Box 592, Midland, Mich. 12-page il- 
lustrated pamphlet, “Dow Corning Sili- 
cones, New Engineering Materials,” de- 
scriptive of Dow-Corning silicones—com- 
pounds and greases, fluids, varnishes and: 
resins, and Silastic, a silicone rubber. 

* 

TRAIN COMMUNICATION EQUIPMENT.— 
Aireon Manufacturing Corp. Kansas City 
15, Kan, "The Time Has Come," a 26- 
page illustrated booklet in stiff covers, de- 
scribes the application of inductive and’ 
space radio communications systems to rail- 
road service. In a pocket of the back cover 
is a separate bulletin on the company's in- 
ductive type of equipment and a photograph 
of its railroad radio laboratory which is 
used in a baggage car. 

* 


“GLOSSARY OF MACHINE SHOP TERMS. — 
Kropp Forge Company, 5301 West Roose- 
velt Road, Chicago 50. 32-page booklet. 
Words and terms are defined as used in 
heavy machine shop practice, with recog- 
nition of the fact that other definitions are 
sometimes employed in various industries 
for describing identical process or opera- 
tions. 

* 


“Friction SAWING.” — DoALL Com- 
pany, Machine Tool Division, 1301 Wash- 
ington avenue South, Minneapolis 4, Minn. 
24-page booklet explains why friction saw- 
ing is possible; its advantages, and its- 
limitations. Contains Job Selector chart 
for use in selecting proper sawing factors 
in cutting SAE steel, stainless steel, cast 
steel, and cast iron. 


* 


CELLULAR Ruspper.—Sponge Rubber 
Products Company, Derby Place, Shelton, 
Conn. Four-page pamphlet, 845-21, describes. 
various forms in which sponge rubber, 
bonded fibre and other sub-density materials 
are manufactured. Illustrates molded, die-cut 
and fabricated shapes of flexible, elastic 
compressible productions for cushioning, 
shock absorption, vibration dampening, etc. 

* 


ELECTRICAL REPAIR. EQuiPMENT.—Ideal 
Commutator Dresser Company, Sycamore, 
Ill. “Modern Motor-Generator Mainte- 
nance and Repair Equipment for Re-condi- 
tioning War Weary Machinery," a 36-page 
catalog which illustrates and describes a 
great variety of equipment used in elec- 
trical maintenance. 
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Published monthly by Simmons-Boardman Publishing Corporation 
Office at Philadelphia, Pa., under the act of March 3, 1879. 


Speedily Removes Carbonized 


Deposits from Compressors by 
immersion or circulating method! 


Cleaning Air Conditioning 
Equipment 
* 
Pressure Cleaning Valve Gear 


* 
Cleaning Crossheads, Bearings, 
Journal Boxes, Brake Shoes, Etc. 


* 
Safely Washing Streamliners 


* 
Preparing Locomotive Frames 
For Fracture Tests 


* 
Back Shop Tank Cleanina 


* 
Safely De-scaling Diesel Cooling 
Systems, Cil Coolers, Etc. 


* 
Cleaning and Deodorizing 
Freight and Refrigerator Cars 


Subscript! 


When you use OKEMCO or other recommended specialized 
Oakite material for cleaning compressors either by tank immer- 
sion method or "in place” on locomotives, carbon deposits, oil 
and grease are quickly removed from pistons, valve cages and 
ports. You complete the job "on time" as scheduled. 


Railway cleaning problems require a comprehensive knowledge 
of the work to be done, the materials to use and the methods 
to apply. Through our Railway Service Division, you obtain the 
free service of experienced men, thoroughly familiar with every 
phase of railway maintenance and repair . .. men who work 
with you and for you to help complete each cleaning task "on 
time". You are invited to put this free service to work on your 
road. 


OAKITE PRODUCTS, INC., WRIGLEY BUILDING, CHICAGO И, ILL. 


In Canada: OAKITE PRODUCTS OF CANADA, LTD. 
TORONTO: 65 Front St. East — MONTREAL: 1 Van Horne Ave. 


1309 Noble Street, Philadelphia, Pa.  Entered as second-class matter, April S, 1933, at the Post 
on price, $3.00 for one year, U. S. and Canada. Single copies, 35 cents. Vol. 119, No. 12. 


multiplies (er life 


in Baldwin-Westinghouse Diesel-Electrics 


BALDWIN - 


LOCOMOTIVE WORKS, PHILADELPHIA 


Westinghouse 


ELECTRIC CORPORATION, EAST PITTSBURGH, PA. 
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Send FOR THIS FREE 
CATALOGUE... JUST WRITE ON 
YOUR COMPANY STATIONERY 


A machine's ability to perform is basically in the 
machine itself, but no matter how good the mas 
chine, it may be hampered by lack of good tools, 

Balanced equipment is a valuable asset. Bullard 
general purpose Standard Tool Equipment for 
Vertical Turret Lathes is designed for maximum 
performance. Rugged and quickly applicable to 
the machine, these tools lower the cost of “change- 
over" and "set-up." Properly set on the machine 
they provide a sequence of operations which cuts 
time between cuts, as well as on cuts. 

For your old Bullard Vertical Turret Lathes or 
your new machines, use Bullard Standard Tools. 
Ask for catalog RM-STC 7-12-44. This book 
should give you some profitable tooling ideas. 


THE BULLARD co 


"Manufacturers of Machin ne Jools” 
` BRIDGEPORT 2. 


Applying the 
Integral Nut Lock 


The "M-F" Lock-tight Floor Clip has a flange along 


one side. Bend it down and you have a positive nut 


lock ... self-contained ... a part of the Floor Clip. 


| ‘M-F 7 Ҹ EN. Furthermore, the Floor Clip can be used over and 


over ... no extra parts are required. 


FLOOR CLIPS 


“M-F” Lock -tight Floor Clips 
simplify the removal and replac- 


The "M-F" Lock-tight Floor Clip alone contains this 


feature. 


ing of floor boards. They save 
time and labor .. . they сап be 
applied at any point. 


E e = JANE INE LIEN EN I 
MACLEAN-FOGG LOCK NUT COMPANY 


"649 N. Kildare Avenue, Chicago 39, Illinois • In Canada: The Holden Co., Ltd., Montreal 
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OSTER “WILCO” 


SPEEDS! 


No. 704 "WILCO" 


Pipe Size Threading Time 
10M EVA t e TE 16 seconds 
SU edm ed а co 16 seconds 
O AEE a iae 24 seconds 
Qr EM Тад» efe 25 seconds 
Dine E T su ai nra 38 seconds 
AU AES. al va je) sav fac ue 40 seconds 
ATEM S Е ЕР КЪ a 56 seconds 
DS was s у ЭУ е, 2722 58 seconds 


No. 706 “WILCO” 


Pipe Size Threading Time 
MEC eer. рүн Ө, » са 19 seconds 
ES Sree, e ee ts ae 20 seconds 
29504. xg: NAA Ep: N те 30 seconds 
a RO Ce T e Aer 21 seconds 
RE АӨ? QI ey ЕГУ 48 seconds 
D EXE e TENOR 49 seconds 
SU nie Quat a tere унс» 70 seconds 
Ч ЖЕ NIT SIRE 74 seconds 


Note: Above time studies based on cutting full 
American National Standard pipe threads at 
recommended speeds. 


PIPE THREADING 


Easy operation and threading speeds of Oster “WILCO” 
pipe machines recommend them for either production 
or maintenance threading. In many shops they serve 
the dual purpose. 


The “WILCO” die-head and one set of holders 
chasers thread the standard range of each ma 

A simple adjustment of the cam lever sets chasers to any 
size of pipe. The lever is equipped with a micrometer 
adjustment for extreme accuracy in setting chasers for 
any depth thread desired. 


Regular equipment furnished with each machine includes 
one complete set of right hand, bigh speed steel pipe 
chasers with holders, threading all sizes within regular 
range; cut-off device with three centering guides; bigh 
speed steel cut-off tool; high speed steel reaming and cham 
fering forming tool; oil pump and reservoir; three} 
gripping chuck on front of spindle; four-jaw cente 
chuck on rear of spindle; motor of required stanc 
specifications and non-reversing, magnetic controls. 


Two “WILCO” Models 


No. 704. Standard range 1” to 4” pipe. Extra range 14“ to м” 
pipe. Bolt range 34" to 3”. 
No. 706. Standard range 1” to 6” pipe. Bolt range 1” to 4. — 


There's an Oster Distributor near you. If you don't know 
location, write us for complete details. 
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ERE are typical examples of some of the most powerful 
and biggest revenue producers — and all equipped with 
NATHAN Mechanical Lubrication. Some of these locomotives 
have as many as 230 points of lubrication. Every day brings 
new evidence that NATHAN'S thorough lubrication, and that 
includes a complete job of chassis lubrication, increases the 
availability of locomotives and makes them more reliable, 
cheaper to operate and easier to inspect and maintain. 


Assignability Unlimited! 


You can profitably utilize all of the Alco-G.E. 
road switcher's 95% average availability — it 
has the versatility to handle all three railroad 
jobs: road work, transfer service, and switching. 


© There's almost no limit to the earning capacity of our 
1000-hp road and switching locomotive. To the inherent 
high availability of diesel-electrics, Alco-G.E. has given 
to this unit an all-round versatility that enables you to 
keep it busy around the clock, capturing the profit that 
results from steady employment. 


On one road, the all-purpose usefulness of four of these Laut ctii Part 
combination units was responsible for the release of seven i. ALCO-G.E: ROAD тсн 


steam locomotives апа the speeding ир of freight schedules Andrews Bay have 
important.run. Th 


per 1000 gross ton. 


—despite heavily increased traffic. On another road, where 
three of these units are assigned to switching work between 
road trips, annual gross savings amount to more than 
$90,000—a 33 per-cent return on the investment. 


For switching, you’ll find that it is equipped to give 
full power at all speeds, that it has almost unlimited 
visibility, and the built-in reliability that’s characteristic 
of all Alco-G.E. diesel-electrics. It meets road requirements 
because it has the additional features of space for train- 
heating facilities, speed up to 60 mph, and the riding 
qualities of spring-supported, swing-bolster trucks having 
ample distance between centers for flexibility. 


Because you can assign this diesel-electric to switching 
during the night and meeting road schedules during the 
day, you can realize a higher net return on your investment 
than you can from a single-purpose locomotive. Moreover, 
it has the greatest opportunity to effect the savings you'll 
need to meet the severe competition for postwar traffic. 


Whether your plans to meet this competition call for 
diesel-electric, electric, or steam locomotives, we invite 
you to call in our engineers to work with your own on a — ‚ 
motive-power survey. Their recommendations will be IN A MIDWESTERN YARD, each of two 1000-hp Alce-G.E 


impartial—we build all three types of motive power. units handled as many cars in 24 hours as released motive 
power handled in 28 hours. 


On a 498-mile section of the Rock Island, four road Four of these 1000-hp units on the Kansas City Southern с? 
switchers do the complete job—switching, accumulating reducing fuel costs and speeding freight movements by c 
trains, and hauling them on the road. ting terminal-operation time. 


AMERICAN LOCOMOTIVE от 
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ROAD UTILIZES THE VERSATILITY OF ALCO-G. 


X 


SWITCHERS 


€ On a southern line where two 1000-hp Alco-G.E. 
road switchers are doing double duty—road work 
and switching—there has been no need for additional 
motive power despite a 100 per-cent increase in traffic 
since they were placed in service. Their versatility en- 
ables this road to keep them busy at least 18 hours a 
day producing monthly savings of $3787 in road serv- 


ice and $3776 in switching. 


نتن 


a "me 6 ANN 
nearly ger-train speed 3 
peeds, two of th ¥ S i 
road units are hauling combined freight рэб оета? ле Оп the Susquehanna, four of th sd E 
r of these versatile units are maki 
ing 


where two i ta red 
— trains were formerly required. end (ied paren pe ысышы пест 
аб = . Their daily inspection 


GENERAL ELECTRIC ~ms 
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GOVERNMENT SURPLUS 


MACHINE TOOLS and PRODUCTION 


EQUIPMENT. 


CAN HELP YOU RECONVERT! 


Government-owned Machine Tools and 
Industrial Equipment are available now 
to help industry shoulder the reconver- 
sion load. 

It is the responsibility of the Recon- 
struction Finance Corporation to dispose 
of these surpluses as soon as possible—to 


turn them over to private industry, where 
they'll do the greatest good for the most | 
people in the shortest time. 

Therefore, in order to speed reconver- 
sion by getting this equipment into the 
hands of skilled craftsmen, faster ... . we 
ask you to follow this simple procedure: 


Q Submit in writing your requirements for machine tools and industrial 


equipment to us now. 


Q Send a typewritten list to your nearest R.F.C. Regional Office listed below. 


© Make your descriptions brief, one line if possible, clearly grouping 


various types of equipment you need. 


The supply of surplus tools is sufficient to 
meet all of the needs of industry, and in 
the event that your local R. F.C. Regional 
Office cannot fill your specific require- 
ments, it will endeavor to locate needed 
equipment from other offices throughout 


Agencies located at: Atlanta • 


Nashville ° 
Richmond ° 


New Orleans 
$t. Louis ° 


Minneapolis ° 
Portland, Ore. ° 


Birmingham * Boston * Charlotte ° 
Detroit * Helena * Houston * Jacksonville * Kansas City, Mo. * Little Rock 


the country. 

First step in creating jobs is getting 
machines in motion faster. 

The 31 strategically located agencies 
below are ready to make your reconver- 
sion problems easier. 


A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY ADMINISTRATION 


Chicago * Cleveland , Dallas * Denver 


* Los Angeles * Louisville 
* New York * Oklahoma City * Omaha • Philadelphia 
Salt Lake City * San Antonio * San Francisco * Seattle * Spokane 
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W-§ HYDRAULIC EQUIPMENT 


In round house and repair shop, Watson- 
Stillman hydraulic equipment has been known 
for years, along with the part it plays in assur- 
ing quick, economical performance of vital 
work, Whether your needs call for straightening 
and bending presses . . . portable and stationary 
rail benders . . . jacks and pit jacks, the complete 
'range of W-S hydraulic products answers many 


W-S Pit Jack with tele- 
scopic ram. Capacity 
from 15 to 50 toms, lift- 
ing from 49 to 60 inches. 
These jacks are equip- 
ped with double plung- 
er hand pumps от 
air driven pumps. 
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wartime requirements on regular jobs and in 
emergencies. These machines and equipment 
benefit by a distinctive background of engineer- 
ing and hydraulic experience. Count on them to 
stand up under the increased work loads caused 
by troop movements and other essential trans- 
portation demanded by the nation. The Watson- 
Stillman Co., Roselle, N. J. 


U-S PIT JACK 


Watson-Stillman Pit Jacks are operated on the 
hydro-pneumatic principle and may be powered 
by either hand or air operated pumps. The jack 
with the telescopic ram, shown here, is most 
convenient for use in shallow pits. The cylinder 
is only half as long as in the plain type, thus 
providing a minimum height above the rails 
and eliminating the need for a sub-pit. Bulletin 
B-8 gives complete details and specifications 
of these jacks. 


WATSON-STILLMAN 


Designers and Manufacturers of Hydraulic 
Equipment, Forged Steel Fittings, and Valves 


` 
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Yes, maintenance can be put on a 1 
tion basis! You сап cut, punch, i 
notch and cope steel plate, angles, 
beams and other forms used in industrial 
maintenance far faster with “Buffalo” Uni: 
versal Iron Workers. Thousands of thes 
“Buffalo” huskies are turning out speedier, 


more economical jobs in repair work, new 
construction and straight production work 
. in railroads, steel mills, other heavy 
industries. “Buffalo” Universal Iron Work 
ers are made in a wide range of sizes, The 
various tools may be operated at one time. 
and unskilled operators need little super 
vision. For full details, prices, write: 


| 
es BUFFALO FORGE COMPANY 
& — 174 Mortimer Street, Buffalo, N. Y. 


Th h iti f “Buffalo” Universal 

Iron Workers "Panga: trois 13/16" x 7/16" to Canadian Blower & Forge Co., Ltd., 
» » Si i о 

uH Les ee SRR en ee Kitchener, Ont. 


9? 


UNIVERSAL IRON WORKER 
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ae es costs are down in black and white... 
when TOTAL net assembly costs are figured...that’s when 
SPEED NUTS really show results in the Cost Department. 

For SPEED NUTS reduce assembly costs in many ways. 
They completely eliminate lock washers—saving the cost 
of the washers and the time necessary to handle and 
install them. Moreover, hundreds of SPEED NUTS have 
been designed to perform multiple functions and eliminate 
two or more assembly parts. 

SPEED NUTS are applied faster and easier to speed up 
assembly. They can't "clog" with paint or enamel to 
delay the assembly line. ''Self-retaining" types of SPEED 
NUTS do away with expensive welding and clinching 
operations. And SPEED NUT spring-tension resiliency 
also protects porcelain, plastic or glass parts against 
damage in transit. 

A letter describing your fastening problem will bring 
you full details on how SPEED NUTS will reduce YOUR 
total net assembly costs, too. 


G 
х 


NOTHING LOCKS LIKE A SPEED NUT 


Only SPEED NUTS provide a COMPENSAT- 
ING thread lock and a SELF-ENERGIZING 
spring lock. As the screw is tightened the 
two arched prongs move inward to lock 
against the root of the screw thread. These 
free-acting prongs COMPENSATE for toler- 
ance variations. Compression of the arch in 
prongs and base creates a SELF-ENERGIZ- 
ING spring lock. These two forces combine 
to definitely prevent vibration loosening. 


TINNERMAN PRODUCTS, INC. 2029 Fulton Road, Cleveland 13, Ohio 


In England: Simmonds Aerocessories, Lid., London 
In Australia: Simmonds Aerocessories, Pty. Ltd., Melbourne 


In Canodo: Wallace Barnes Co., Lid., Hamilton, Ontario 
In France: Aerocessoires Simmonds, S. A., Paris 


PATENTED * Trade Mark Reg. U. S. Pat. Off. 


WHY SPEED NUTS ARE FIRST 


FASTEST THING IN FASTENINGS...OVEH 3000 SHAPES AND SIZES 
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Ш Twenty-four surfaces are milled, 100 holes are 
drilled, 37 bored, 35 tapped, 10 reamed, 8 faced 
and one counterbored on a planer type G. & L. 
machine to complete this huge revolving frame for 
final assembly. All operations are performed in 
only three settings. 


I ae 
Sasi Pot 


Machine scales and verniers are depended upon 
entirely to locate all dimensions which are held to 
.002"' between bore centers and on pad faces. No 
preliminary layout work is required. The massive 
weldment is taken directly to the G. & L. machine 
after fabrication and is mounted on the table for 
machining operations. 


PROFILING USED TO MACHINE CIRCULAR PAD 


G. & L. headstock and table feeds used in combina- 
tion make it possible to profile the circular roller 
path without difficulty. Headstock feed is engaged 
simultaneously with table feed. As a result of this 
compound feed movement, the cutter mills the cir- 


cular path of the roller pad to the required di- 
mensions. 


-MAXIMUM MACHINE FLEXIBILITY 


Large complex work requiring 
multiple operations and wide ma- 
chining range is handled far easier 
and better on a Giddings & Lewis 
Horizontal Boring, Drilling апа: 
Milling Machine. Open construc- 
tion, simplicity of work setting, 
accuracy of operations and conven- 
iently located scales and verniers 
give this machine maximum flex- 
ibility and versatility. 


If you are producing work of бала»: ж 
. . LI 1 
this kind and seek an economical Planer Type Machine with 


and practical means to better pro, work mounted on table. 
duction, С. & L. engineers will-belg 
you analyze and solve your З ЧИ 
machining problems. 2 
Planer Type Giddings & Lewis 


Horizontal Boring, Drilling 
and Milling Machine. 


GIDDINGS & LEWIS 


150 DOTY STREET 


Right: G. & L. Floor — — 


-—— x + tant 


"Right: б. & L. Table 


К Work Within the .002’’ 
40027 Limits Required 


FIRST SETTING: 


Mill twelve pads, and roller path; 


25", 9.37 " 4.751"; 8.250", 


. drill and tap five 34" 
146 holes, two 
ДА 


5Ae holes; drill an 
hole; drill six 1546 
twelve 19g’ holes. 


" holes; drill 


SECOND SETTING: 


Mill four pads 


bearings; and p 
bore 5.904" diameter. 


otor base, six 


for m 
nter- 


edestal stand; cou 


` THIRD SETTING: 


'', four 1325" 
5/2" holes, two 


75 2" holes, four 
n 
Revolvin, 
g Top Fra 
me for Excavator in first work posi 
ition. 


А 


'' holes; drill an 
rill, bore and ream two 2.4 


hole; d 
six 2.937" holes; drill and tap Р, 
а drill nine . 
MEE Field Production Facts 


holes, 
thirty 5 —11 holes; an 


2342 holes. s 
ill h 
elp you solve difficult machini 
ng 


problems Wri 

? te года 

of Trade Journal rr for your copy 
vertising RM150, cov- 


MACHINE TOOL CO. E 


machining methods. 


Please indicate your 
business connection. 


Left: G. & L. Planer 
Type Machine 


INDISPENSABLE IN A 


LOCOMOTIVE SHOP .. 


Di to its design, it is obvious that the LUCAS 
Horizontal Boring, Drilling and Milling machine 
is a general purpose tool. Its cost-saving scope of 
application covers so many jobs that many railroad 
shop foremen claim it is indispensable. 


The biggest savings effected are on large and cum- 
bersome parts that require several operations which 
are difficult to handle on any other unit, but simple 
to set up and machine on a Lucas. 


These parts include stokers, feedwater heaters, power 
reverse gears, coal pushers, dry pipes, one-piece | 
truck frames and many other components. 


Upper illustration shows a LUCAS boring a stoker ; 
engine cylinder — the cylinders did not have to be 

removed from the bed. Bottom view shows a recent | û 
installation drilling holes in a heavy Mallet type 
bumper and supporting bracket. Yes! You can al- 
ways keep a LUCAS saving money in your shop. 


LUCAS MACHINE TOOL СО. 


CLEVELAND, OHIO 
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Westinghouse builds 


Train radio for the Railroads 


... Since 1925 «amum» 


еы: г] 
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Westinghouse’s vast experience in railroad elec- side station and train... train to train... engineer 
trical equipment is now applied to building space to caboose. 
radios designed specifically for railroad operation. The unmatched experience of Westinghouse in 
Westinghouse engineers have proved their ability Train Radio since 1925 is a logical reason for con- 
to design sturdy equipment to meet the toughest sulting Westinghouse to aid in your communica- 


handling and severest weather conditions. tion problems. Write Westinghouse Electric 


This new transportation development Corporation, P. O. Box 868, Pittsburgh 30, 


attains reliable communication between way- Pennsylvania. Ј-95108 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


FOR OVER GO YEARS THE BEST KNOWN NAME IN RAILROAD ELECTRICAL EQUIPMENT 


December, 1945 ` 


Today’s trend toward maximum structural 


with minimum structural weight brings into promi 


Otiscoloy, J & L's lightweight steel of high te 
strength that affords long wear and service. O іѕсој 
is adaptable to hot and cold working, is as readily wel 
able as low carbon steels, resists corrosion and abrasi 
is available in Plates, Sheets, Light Weight Ch 

3 Junior Beams, Junior Tees, Angles, Bars and Jal- 


Floor Plate. 


„JONES & LAUGHLIN STEEL CORPOR 


PITTSBURGH 30, PENNSYLVANIA 
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SILICONES 


ky 7 The latest development in Hydraulic Safety Jacks with fully patented ; 


"Quick Contact" for all lifting, hoisting, pushing and pulling jobs in the maintenance of locomotives 
and cars. 
Sky High Hydraulic Jacks and tools embody the best features of 


modern hydraulic principles especially adapted to Railroad Mechanical Department Tools. 


Sky High will include: 


[ Hydraulic Draft Gear Tools—for installing and removing draft 
gear in passenger and freight cars. 


© Hydraulic Hoist for Heavy Parts—to install or remove quickly, 
heavy parts and fixtures beneath locomotives and cars. 


Г Portable Rams, Operated by Separate Pumps—for use in close 
quarters, equalizer spring jobs, car straightening, etc. 


® Hydraulic “Quick Contact" Safety Jacks—for locomotives, 


cars, etc. 


9 Hydraulic “Quick Contact" Binder Pushers—for rapid and safe 
installations of Locomotive Binders, etc. 


All Actuating Parts Enclosed—affording longer life through protection 
of vital parts against foreign matter and damage in use and handling. 


Years of experience in design, engineering, and available to you exceptional hydraulic products and pro- 
production of many hydraulic units for installation in oir- vide engineering counsel in the helpful solution of your 
craft as well as for their service and maintenance is your problems. Distribution of Sky High Hydraulic Products is 
assurance that United Aircraft Products, Inc. will make "iust around the corner." Watch for early announcement. 


UNITED AIRCRAFT PRODUCTS, INC. 


RAILROAD TOOL MFG. DIVISION 


SKY HIGH 2929 SANTA FE AVENUE 
LOS ANGELES 11, CALIFORNIA 


GENERAL OFFICES: DAYTON, OHIO 
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IGHT now, a great many plants are finding pro- 
duction demands changing from long to short 
runs, with profitable operation more and more de- 
pendent on ability to shift equipment quickly from one 
lob to another. 


Five factors enter into profitable small run pro- 
duction: 


1. Speed and ease of changeover—to ‘keep set-up 
time low. 


2. Flexibility in tooling—to cover the widest range of 
operations possible with one set-up. 


-— 


. Dependability—to hold close tolerances without 
time-wasting trouble-shooting. 


YOU CAN MACHINE IT BETTER, FASTER, FOR LESS... WITH A WARNER & SWASEY 


A N D 
А. 228 


December, 1945 


- — 


4. Ease of operation—to speed job through. 


5. Low maintenance costs—to cut overhead that must 
be charged against each job. 


If you'll check up on your own experience with 
Warner & Swaseys—or the experiences of others— 
you'll find that they prove to be at or near the head of 
the list on every one of these five counts! 


Why not let a Warner & Swasey Field Engineer show 
you how the quick adaptability of Warner & Swaseys 
provides the answer to the problem of maintaining 
profits in the days ahead. When you plan your equip- 
ment investment, look beyond the immediate job in 
hand—to years of low-cost profitable operation with 
multi-purpose Warner & Swaseys. 


SWASEY 


Machine Tools 


Cleveland 
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Hy-Draulic Shaper-Planer Work 
Is ACCURATE • FAST • EASY 


Handy, powerful, durable, the Hy-Draulic 
Shaper-Planer is particularly effective on 
pieces that aré too big for large shapers 
yet too small for economical production 
on planers. Accurate, fast, easy to operate. 
It handles such a wide variety of work, 
light, medium and heavy, that it quickly 
becomes one of your most profitable in- 
vestments. Investigate the advantages of 
hydraulic drive and feeds in the Rockford 
Hy-Draulic Shaper-Planer. Write, today, 
for Bulletin 1926. 


* Above, left.... A 120° stroke Hy-Draulic Shaper- 
Planer, planing dovetails on cast-iron slides. Extra 
crossrail head reduces planing time. 


* Above, right.... Same Shaper-Planer roughing a 
gang of cast steel steering gear parts. Note cross- 
rail head and side head are both working on inter- 


mittent cuts. 


ROCKFORD HY-DRAULIC SHAPER-PLANERS 
Available in stroke-lengths of 42", 66", 90", 120" and 144’. 
Hy-Draulic Shaper-Planer speeds and feeds are infinitely 
adjustable in specified es. Economical standard con- 
stant speed electric motor drives hydraulic unit. 


ROCKFORD MACHINE TOOL CO., ROCKFORD, ILLINOIS 


SHAPERS 


SHAPER-PLANERS 
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POWER CONVERSION 


The Westinghouse Ignitron Principle provides a reliable 
method of starting an arc in a few micro-seconds, at the 
beginning of each conducting period and permits the arc 
to extinguish when the anode is not conducting current 
This principle permits use of minimum shielding, there 
by lowering arc losses. These inherently low losses provide 
remarkably high efficiency at low loads, as well as under 
heavy load conditions. The ignitron rectifier consists of the 
correct number tubes, for the required KW output Each 


tube is complete with its anode, cathode and ignitors 


Ld 
and is evacuated and permanently sealed at the factory 


Get all the facts of this 
\deal Power Unit. Call at 
your nearest Westinghouse 
office or write for $-3646- 
“\GNITRON UNIT SUB- 
STATION" -Westinghouse 
Electric Corporation, Р. О 


Box 868, Pittsburgh 30, Pa 


lift a 500 pound load with 
a 100 pound capacity rope 


It is just as foolish to put carbide cutting 
tools on an out-moded lathe. Carbide 
tools have increased horsepower re- 
quirements as much as 300 per cent. 


Modern Jones & Lamson Lathes are designed 
specifically to carry this extra load, and 
more. They have the power, they have the 
rigidity, they are easy to operate. 


Now is the time to check your equipment. 
Plan now to scrap obsolete machines and 
replace them with good War Surplus ma- 
chines or new machines. Our engineers will 
be glad to assist you. 


What HORSEPOWER Are You Using? 
This cut, on 2-inch bar stock, requires 300 per 
cent more horsepower with a carbide tipped tool 
than with a high speed steel tool, and Carbide 


halves the cutting time. 


JONES & LAMSON 


MACHINE COMPANY 
Springfield, Vermont, U.S. A. 


Universal Turret Lathes • Fay Avtomet< 
Lathes * Automatic Double-End Milling and Centering Machines: 


Manfffacturer of: 


Automatic Thread Grinders * Optical Comporators ° Avtomehi 


Opening Threading Dies and Chasers. 


RAILWAY MECHANICAL ENGINEER 


Sun. idau Mone lay 


esdau Wednes sday 


Thursda Т 


PROFESSIONAL сало 


AN ene PARE ESHA eee 
^s 4 IE 


- им Nang 

"^m داج یم‎ ы iu 1946 May 
1946 ">= Same 
1209324558 "UN. MON TUES wep THU ы Lm T 
~ «= 

Ternana 3 5 
4 15 wn H 
Six п юж f 10 214554535 

n 

"507 і 17 tonai 


24 "зз у 2 
3l 


with GIANT SIZE dates 


00e669000060000009$00060000006 
The Frederick Post Company 


3650 AVONDALE AVE • CHICAGO 18, ILLINOIS 


Each numeral 1%“ high — that's the feature 
of this beautiful new six-color POST 1946 
Calendar— overall size 12"x 20". Each date of 
the week is designed to be legible from any 
Spot in the drafting room. The entire current 
month with ultimate and proximate months 
appear on each weekly page. The calendar 
is in full, brilliant color and includes a sec- 
tion devoted to significant drafting room 
data, covering charts on wire and sheet 
metal gages, screw threads, bolt heads, pipe 
and pipe fittings, gears, metric equivalent, 
and complete twelve-month calendar. 


DETROIT * HOUSTON * CHICAGO = LOS ANGELES • MILWAUKEE 


Request for FREE 1946 Calendar. 
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CITY & STATE 
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OHIO 
HORIZONTAL 


BORING, DRILLING AND 
MILLING MACHINES 


NILE 


STEP DP 
PRODUCTIONS @ 


rs 


Ohio Horizontal Boring, Drilling and Milling 
Machines, with their power, precision, co 
venience and safety, have helped make ne 
records in the railroad field and elsewhe 
They are available in 5" and б” s 
sizes in both table and floor models. ^ 
reconversion delays; we are ready to sen 
you promptly. Write for Bulletin 1000. 


THE OHIO MACHINE TOOL COMPAN! 


Milling high tensil t а I с Базе f У“ Buck i + Serving the Metal-Working Industry Since 1887 
illing high tensile cast steel unit bolster for a Buckeye 
six-wheel locomotive tender truck on an OHIO horizontal. KENTON, OHIO 


DREADNAUGHT 
i N H/ HORIZONTAL BORING, Ойбай, Минко снин 5 


и 


IN RAILROAD TOOL ROOMS, TOO 


sisholt Turret Lathes Pay Out 


һ meeting wartime emergencies, railroad shops 
ll over the country have proved the value of 
bisholt Turret Lathes—building stocks of standard 
eplacement parts—saving time and money to keep 
1€ rolling stock rolling. 


But here's another example—in the tool room of 

locomotive boiler shop. Here Gisholt Turret 
athes are used to manufacture a variety of boiler- 
iaker tools and flue cleaner parts. Producing them 
ven in such small quantities as 12 per lot, this 
iisholt 1 L High-Production Turret Lathe proved 
self both practical and profitable—doing more 
‘ork than two other type lathes, and at lower cost. 
Gisholt engineers, familiar with railroad shop 


ork, will gladly discuss your particular problems 
ith you. 


Boilermaker tools, flue cleaner parts and other mis- 
cellaneous railroad parts such as these are produced 
quickly, accurately and at low cost, thanks to Gisbolt's 
easy tool set-up and simple operation. Complete 
information on request. 


GISHOLT MACHINE COMPANY 


1293 East Washington Avenue • Madison 3, Wisconsin 


Look Ahead... Keep Ahead... With . 
Gisholt Improvements in Metal Turning 


Now you can profit from increased versatility in this deep. 
throat Acme Universal Turret Lathe. \ ‘Designed eee 


to machine those forgings, tubings and similar large - diameter - 
pieces requiring a deeper throat and greater chuck ‘capacity, 


this Acme Turret Lathe is a welcome addition" to: your plant. 
This machine, likewise, includes a triple roller bearing 


spindle and brake, hardened steel vees, extended square turret 
cross slide and rear tool post, and rapid power traverse. for 


longitudinal movement of the hexagon turret. All moving parts 


We'll be pleased to furnish you 
specific information at your request. 


MACHINE TOOL /, 


run in an oil bath 


32:5" 0-H 
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SELLERS 90° DUAL DRIVE 
ENGINE DRIVING WHEEL LATHE 


(that's before your time) America's infant rail- 
roads and locomotive builders depended on Sellers lathes to true their engine driving 
wheels. These tools, though crude and slow, were the best available, and played 
no small part in the rapid growth of the world's greatest transportation system. 


Today Sellers presents a Dual Motor Engine Driving Wheel Lathe of such accuracy 
and ease of operation that it has no counterpart in performance. Details of its design, 
capacity and operational features will gladly be sent you on request. 


Wm. SELLERS & COMPANY 


16th & HAMILTON STREETS * PHILADELPHIA 


PRECISION TOOLS SINCE 1848 
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Duff-Norton 


Min Motor Operated 


Jack-Handle Days... . | 


According to the best estimates of time-study men 
on one of our major railroad systems, two 50-ton 
air-operated jacks installed at an average freight 
car repair point today will 2 paid for themselves 


B 


Power Jacks 


by savings in labor costs algfe within 15 months. 


aid for themselves 


:aht! ! 
That's Right within 15 months: 


Even more important are the man-hours saved for 
use on other work and the increased speed of car 
release from repair points. Experience has shown 
that about 800 hgurs of mechanics” or helpers’ 
time has been ed through such an installation 
during the coupée of a single year. 


Ча 


| 
saved Ы П 
800 hours 
DUFF-NORTON ; T. 2 E At an exceptionally busy shop point such an in- | 
JACKS / C 1 stallation, made in 1937, was paid for within the 

м E Ў M first four months after the jacks were delivered. | 
nths | 

first 4 mo 


Within the 


Various committees of the Car Department 
Officers’ Association and other groups have urged 
consistently that more attention be paid in the 
expenditure of mechanical department funds to the 1 
needs of car repair points. Whether the men on the 
locomotive side have been more articulate in 
expressing their needs isn’t clear but generally it 
appears that a new shaper for the backshop ога 
lathe for an enginehouse is more likely to be 
approved than two jacks for the car yard. Their 
relative cost is small, the rate of amortization on 
the investment high but at all too many points the 
jack-handle rather than the air-line lifts cars. 

What is true of car jacks is true of many other 
items of equipment in use at car repair points. 

A thorough study on any system of the possibilities 

of employing modern tools and devices would , 
enable car department officers to approach manage- | 
ment intelligently with requests for appropriations. 

The accumulated labor cost and car-release delay | | 
time represented by jack-handle days should con- | 
vice even a stubborn management in times much j 
harder financially than the present. \ 


Results of long shop service definitely prove the 
advantages of Duff-Norton Air Motor Operated 
Power Jacks, bearing out the claims for speeded-up 
repair work and man-hours saved. 

The complete line of Duff-Norton Air Motor 
Jacks includes 5 types in capacities from 20 to 100 
tons for every type of roundhouse and car shop 
work. Write for descriptive literature. 


‘An editorial appearing in a recent 
issue of Railway Mechanical Engineer." 


THE DUFF-NORTON MANUFACTURING CO., Pittsburgh, Pennsylvania 


CANADIAN PLANT: COATICOOK, QUE. e REPRESENTATIVES IN PRINCIPAL CITIES 


34 RAILWAY MECHANICAL ENC! 


سے 


—— н - - В 
= و‎ — - e 


All Steel Construction 
Mica’ Insulation 

Rugged Terminals 
Provision for Expansion 
; Adequate Ventilation 
Unaffected by Vibration 


Moisture Resistant These Post-Glover Standard Resistor Units will increase pro- 


Corrosion Protected duction equipment availability thru reduction in motor 
maintenance and machine hours lost from electrical failures. 
P-G Steel Grid Resistors are rugged because they are built 
of steel and mica. Add to this, sound resistance values with 


BULLETIN No. 500 Ww н а 

E AVA ABLE TON ample capacities and failures due to resistor trouble cease to 

DETAILED RESISTOR DATA exist. Specify P-G for your next application, especially, if 
чар your operating conditions are severe. 


THE POST-GLOVER ELECTRIC COMPANY 


* ESTABLISHED 18902 • 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 


лла Ina 


VERTICAL 
SPINDLE 


HYDRAULIC 
TABLE 
TRAVERSE 
Bernard Pliers are p об 


with the НА МСНЕТТ 
"300" Surface Grinder!... DONT 


Here's a typical problem solved with a Hanchett 300 Surface needed. Since the 300 is semi-automatic, operator merely loads 


Grinder: chuck, starts machine and unloads finished pieces — a fast, simple 
The Wm. Schollhorn Co. manufactures Bernard Parallel-Action operation. And the 300 works easily to tolerances of .0002— 

Pliers — mass-produced hand tools that have many replaceable and assured accuracy on every piece ! 

interchangeable parts. For this reason stock must The Hanchett 300 is built in several sizes, for 

be removed within extremely close tolerances — USE THE 300 FOR GRINDING varying requirements. And remember — Hanchett 

yet the finishing cost per unit kept very low. Dies... Knives... File Blanks manufactures all types of Surface Grinders. If 
That's why the Hanchett 300 got the job. Parts for Locomotives, Auto- your problem is Grinding, consult Hanchett. You’ 


mobiles, Aircraft and Home 
Its long, rectangular magnetic chuck firmly grips Appliances. can be sure of unbiased information at no ob 


а large number of small parts — no fixtures gation. Write today for Bulletin 


Write Today for Bulletin 161-8RL 


` HANICHETT MANUFACTURING 


BIG RAPIDS, MICHIGAN 


MAGNETIC 


CHUCKS 


Railroads Can Count on CRANE 
for this Vital Equipmen 


passenger cars 


Complete selections of smartly styled, 
compact, durably built fixtures in prac- 
tical designs for all passenger accom- 
modations. In every one installed in 
your cars, the sparkling, easy-to-clean 
beauty of Crane vitreous china, the de- 
pendability of working parts, plus the 
prestige of Crane in home plumbing, 
will give evidence of careful attention 
to travelers’ comfort and convenience. 


CAR PIPING EQUIPMENT — Crane 
Railroad Plumbing includes valves, fit- 
tings, and pipe for all utility services. 


DAMAR litas + filings 


Valves and fittings marked 
Crane-A.A.R. give you pos- 
itive assurance of rigid adher- 
ence to specifications and of 
like dependability in every 
item. Choose from a wide 
range of brass globe and an- 
gle valves, and malleable iron 
fittings, unions, and union fit- 
tings, also A.A.R. forged steel 
unions. 


In meeting the needs of modernization and building programs 
... with complete assurance of ample selections and adequate 
supplies of these three classes of equipment . . . your logical part- 
ner is Crane. Depending on Crane not only simplifies buying 
procedures; you buy with complete confidence because of Crane 
Co.'s long experience in manufacturing to railroad standards and 
the ability to help apply this equipment most efficiently. 


For a truly complete piping material 
service—for installations in shops 
power houses, service buildings #2 
tions, or on rolling stock—com 
Crane. Choose for every need im 
the world's largest selections of quii? 
valves, fittings, pipe, piping speciali 
and fabricated piping—in brass 1% 
and steel—for all working press 
and temperatures. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ш. · Branches and Wholesalers Serving All Industrial 4r 


«@b VALVES ° FITTINGS ° РІ 
PLUMBING - HEATING • PUM 
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RAILROAD SHOPS | rt 
USE i 


FOR HIGH SPEED, LOW COST 
PRODUCTION OF A WIDE RANGE 
OF FORGINGS 


AILROAD shops continuously require a large variety of 
forgings such as Brake Pins, Grab Irons, Brake 
Hangers, Square Head and Hex Head Bolts, Miscellane- 
ous Pins, Rivets, etc. Since forgings are such an important 
part of their daily production operations itis mostessential 
that their forging machines provide the widest range and 
greatest dependability, coupled with high production at 
low cost. AJAX FORGING MACHINES, built on the 
basis of mechanical soundness, with their exclusive, 
patented mechanical features, meet these exacting re- 
quirements and are being used extensively in Railroad 
Shops throughout the world. 
Write for Bulletin 65-B 


MANUFACTURING COMPANY 


EUCLID BRANCH P. O. CLEVELAND 17, OHIO 


110 S. DEARBORN ST. . CHICAGO 3, ILLINOIS 


GARLOCK 7021 Compressed Asbestos 
Sheet Packing is available in sizes 40 x 
40'' and larger. Thicknesses 1/64 to% 


GARLOCK 7022 Gaskets—cut from this 
sheet—are available in all sizes and shapes. 


Garlock 7021 Sheet Packing won’t have 
to stand up against the impact of a rushing 
ram, of course, but if it did we think it could 
take it. For this compressed asbestos sheet 
is plenty tough. GarLock 7021 gives excep- 
tional service on pipe lines and other equip- 
ment handling gasoline, oil, gas or steam at 
high temperatures and extreme pressures. 
Avoid gasket failures and expensive shut- 
downs by standardizing on GARLOCK 7021. 


THE GARLOCK PACKING СО. 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 
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Another 


ELSON cost-cutting Railroad Application 


How to speed up CAR RE-FLOORING 
with NELSON STUD WELDING 


ORMERLY, the passenger 

car re-flooring job shown at 
right’ required drilling through 
car sills and floor beams to take 
through-bolts securing the fur- 
ring strips and interlocked steel 
sub-flooring. In order to insert 
and tighten the bolts, it was nec- 
essary to remove much of the 
equipment underneath the car, all 
of which had to be reinstalled. 


With the Nelson Stud Welder on 
the job, the necessary studs were 
welded on top the car sills and 
floor beam as shown in the photo 
(welding time, / second per 


ay. PS = = = 1 te 
stud). The drilled furring strips Sid A = 2 


4 


MMM 


and sub-floor sections were 
slipped over the studs, nuts run 
down, and the composition floor- 
ing troweled in and finished. No under-car equipment 
was removed; in fact, no man was required beneath 
the car at any time. The result was a securely-an- 
chored floor, completed days ahead of usual time. 


Flooring installation is just one of the jobs that the 
Nelson Stud Welder can do better at substantial sav- 
ings in time and money. Studs from %4” to 34” in 
diameter, and up to 8” long, can be welded in any 
position in a half second; the completely-automatic 
Nelson Stud Welder is easily portable, works from 
any standard welding generator, and is compact for. 
easy handling in "tight" places. It's a versatile tool 
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SLOTTED NUT AND STUD 


E. 2 


OTHER NELSON FLUX-FILLED STUDS 


P ) J 


LAGGING 


EYE BOLT METAL LATH HOOK 


December, 1945 


OTHER NELSON FLOORING METHODS 


SS 


WMT 
WATERTIGHT SCREW AND FEMALE STUD 


Photograph courtesy Southern Pacific Company 


that will more than pay its way in any shop, on repair, 
maintenance or new construction work. Full informa- 
tion available on request, or a demonstration at your 
convenience will gladly be made by our nearest Field 
Engineer. Write or wire: 


NELSON 


SALES CORPORATION 
LORAIN, OHIO 


Representatives and Distributors for 
Nelson Specialty Welding Equipment Corp. Nelson Stud Welding Corp. 
San Leandro, California Lorain, Ohio 
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STUD SECURING FURRING STRIP 


f 2 


GROOVED 
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METAL LATH FEMALE 


one car 
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WHITING CAR WASHERS MEAN FAST, THOROUGH WASHING JOBS 


Whiting Car Washers handle coaches, tenders, and Diesel-electric 
locomotives at the rate of 90 feet per minute—and cars go back into 
service clean. All models safeguard car finish by using either water 
sprays alone or cleaning solution, followed by a carefully timed water 
rinse. Self-aligning brushes automatically compensate for car tilt and 
assure thorough washing. Write for information. 


: ES S ITINÉ 


CORPORATION 
15609 Lathrop Avenue, Harvey, Illinois 


RAILROAD MAINTENANCE EQUIPMENT 
DROP PIT TABLES e LOCOMOTIVE HOISTS e HIGH-LIFT JACKS e LOCOMOTIVE SPOTTERS 
CAR WASHERS e CINDER CONVEYORS e TRANSFER TABLES ө CROSSOVER BRIDGES 
Offices in Chicago, Cincinnati, Detroit, Los Angeles, New York, Philadelphia, Pittsburgh, 
St. Louis, and Washington, D.C. Agents in other principal cities. Canadian 
Subsidiary: Whiting Corporation (Canada) Ltd., Toronto, Ontario. 
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STRENGTH 
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n providing a carbide for cast iron jobs involving rough or interrupted cuts it 
has usually been considered necessary to sacrifice some hardness for the sake of, 
strength, with consequent shortening of tool life. 

This is no longer necessary. Metallurgists of Kennametal Inc. have found a way 
to produce a 2 in 1 composition. It is hard and strong. These characteristics are both 
present to a high degree in Kennametal K6 grade, because of its uniform, strongly- 
coherent structure. 

It has ample strength to withstand the shock of machining rough, sandy, or 
chilled castings, even though they are out of round, or have suríace interruptions — 
and at the same time it has sufficient hardness to effectively resist abrasion, and hold 
its keen edge for a remarkably long time. 

This new and improved tungsten carbide can be used with entire satisfaction 
for roughing, finishing, and precision boring. Scores of cases on record demonstrate 
its widespread effectiveness. 

K6 blanks, and complete single point tools, are now available from stock in 
all standard styles and sizes. Use them on cast iron machining jobs to assure high- 
est production with lowest tool cost. Remember also, that this grade of Kennametal 
is equally effective on milling—which is essentially interrupted cutting. 


A 


4 KENNAMETAL 


SUPERIOR CEMENTED CARBIDES 


TRADE MARK REG. 
S. PAT. OFF. 


| KENNAMETAL .2«c., LATROBE, РА. 


A 


FOR ALL THESE SERVICES... 


Air brake piping on ca 


s on Diesels 


Water cooling line 


ater systems on COTS 


Hot and cold w 


зз on cars 
Air conditioning systems О 


ives 
ystems on Diesel locomotiv 


Lubricating oil circulating 8 


Steam heating syst¢ 
Diesel locomotives 


MADE WITH WALSEAL* 


No. 95WS — 150-Pound 


Bronze Globe Valve 
Yes, on tough jobs like these, where brass or copper pipe 


with Renewable Disc, 
lox Disc- Holdet, 
or copper tubing is used, Walseal bronze valves, fittings, БЫ 3 
and flanges do a two-fold job. 


/ They make leakproof, trouble-free connections that 
* аге permanent... vibration-proof, corrosion-resistant 
— connections that will not creep or pull apart; that 


literally join with the pipe to form a “one-piece pipe 
line.” 


No. 225PWS — 

atc 2 Pound Bronze өшү 

2 They eliminate the need for maintenance and costly yess ET "500 Ba 

* repairs — especially important where lowered op- and Disc, and Walseal 

erating costs are imperative. 
Walworth also manufactures a complete line of 
er ^ Р , iron, and , in 
For these reasons more and more piping installations are bronse; iton. and steel Valves "аай SONA 


being made with the modern Silbraz joints, using Walseal 
products. For complete details on Walseal products, write 
for a free copy of Walworth Circular 84. 


cluding a complete line of bronze А.А. and 
Monel Globe and Angle Valves. A detailed 
description of the entire line is included in 
Catalog 42. Write for your free copy today. 
*Patented — Reg. U. S. Pat. Off. 


Make it a “one-piece pipe line" with WALSEAL 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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SOLVED WITH 


An Ohio steel mill required insulated 
cable for its battery-charging equipment, 
which consisted of a 250-kw generator 
and a 27-panel switchboard. Cable was 
needed for leads from panels to batteries. 
As the leads ran underground, the cable 
insulation had to withstand moisture as 


Flamenol Style FL cable is 
highly resistant to oils, water, mild acids, and alkalies— 
and weather. It is tough and stable, is flexible at low 
temperatures, and has high dielectric strength. Flamenol 
does not support combustion—therefore, prevents outages 
due to fires. Requiring no protective braid, it reduces the 
volume of wiring and eliminates terminating problems due 
to fraying. Its insulation strips easily and leaves the con- 
ductor surface untarnished. 


Only С.Е. makes Flamenol cable. 
Flamenol is the original cable insulated with plasticized 


polyvinyl chloride. С.Е. introduced it in 1935—not as a 
substitute for rubber-insulated cable but as a new type 


GENERAL (f) ELECTRIC 
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CABLE 


well as electrolyte fumes and accidental 
contact with the electrolyte itself. Four 


. years ago, at G.E.'s suggestion, Flamenol* 


Style FL insulated cable was selected for 
the [ob. The mill reports that the original 
installation is still giving trouble-free 
service. 


possessing desirable properties not obtainable in rubber. 
To find out how Flamenol can help solve your problem— 
save you time, trouble, and expense—ask our local office, 
or write Apparatus Dept., General Electric Company, 


Schenectady 5, N. Y. *Trade-mark reg. U.S. Pat. Off. 


ABRASIVE SCALE particles ham- 
mer at the seats of blow-off 
valves... corrosive and erosive 
hot waters add their destruc- 
tive force. Yet the first Monel 
trim on a T.Z. valve used by 
the New Haven was still in 
service after 12 years! A recent 
count showed 272 of 331 New 
Haven locomotives equip 
el-trimmed T.Z. 
Haven execu- 
onel seats 
ry satisfactory with more 
service... Very few have been ищ has failed! In addi 
renewed...” INCO Nickel al- ^" costs 30% less... We 
loys defeat abrasion. ü only hal made of the mt ta 
merly used. IN defeat erosion. 
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CORROSIVE W 
harm the fi 


feedwate bronze valves... 

Vermont Central R. . 400 psi. had to. be 

14" x 20" pads provide 15,000 < "ee valves in Burli 

square inches of filtering sur- Ё Y 3012, built in 

face with a million meshes to _ ‹ - built valves with all-Monel 
snare dirt, scale and oil from © E were installed. Now, 

the feedwater. They are easily р T | than 1,150,000 miles of 
cleaned with steam or any Or- 3 1 the majority of the original Monel 
dinary solvent... resist break- й Ж valves are still at work. 

age and corrosion because they ° ton states: “Monel valves are one 
are knit of strong, tough, corro- Е of the few foolproof parts of à 
sion-resistant MONEL. INCO . locomotive." INCO Nickel alloys 
Nickel alloys defeat corrosion. © defeat high temperatures. 
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FATIGUE... 100,000,000 flexings 
a year must be withstood by the 
spring pendulum used in the 
Code Transmitter built by the 
Union Switch and Signal Com- 
pany. The transmitter, operating 
directly through track rails to 
wayside signal, engine cab sig- 
nal, or both, shows traffic condi- 
tions on the trackage under its 
control. The spring which vi- 
brates as much as 100,000,000 
times a year is made of fatigue- 
resistant “Z” Nickel. In years 
of service, not one “z” Nickel 
transmitter spring has worn out. 
INCO Nickel alloys defeat fa- 
tigue. 


267 Wall Street, New York 5, N. Y. ; 


* “K” MOREL « “$” MONE! "E ; 
' “Rr MONEL © "KR" MONEL > INCOREL 
j 5 7 o "I" NICKEL + RICKEL + Sheet.. Stri; 


RECTOX BATTERY 
CHARGER 3 


EI 


FOR A FULL-CHARGE IN THE YARD OR A 
BOOSTER-CHARGE ON A SHORT 


RECTOX Offers All These Advantages 


ADAPTABLE—Automatic or nonautomatic types 
available; for either Diesel locomotives or pas- 
senger car batteries. 
ROLLS FROM CAR TO CAR—Its narrow width per- 
mits use between adjoining tracks. Low center 
of gravity minimizes danger of tipping. Has 
p parking brake. 
DEPENDABLE AND ''ТВЁОШВ1Е-РЙЕЕ''—оуег an un- 
| limited life, with low maintenance. 
ECONOMICAL—High charging efficiency, particu- 
larly on 50% to 75% load, lowers power costs. 
SAFE—Thermal-overload protection; battery cir- 
cuit fused. 


A RECTOX COPPER OXIDE DISC 


The Rectox plate assembly is 
composed of a series of large 
copper oxide plates, 43%” x 12” 
assembled on an insulated bolt. 
Rectox Rectifiers, installed more 
than 16 years ago, continue to 
give dependable operation. 


house | 


$ 


- 


P 


“LAYOVER” 


Diesel locomotive and passenger car storage batteries have 
to operate continuously, under all conditions of weather and 
tough service. In a great many instances, charging of these 
batteries has necessarily been “catch as catch can”, 


Mobile Westinghouse Rectox Railway Battery Chargers 
are “made to order” for such a situation. As car or loco- 
motive rolls to a stop, the Rectox charger is rolled up—is 
plugged into the 230-volt, 3-phase, 60-cycle, a-c outlet, also 
plugged into the battery ... the selector and tap switches 
set, and the battery is immediately “on charge". 


Car or locomotive standing time becomes Rectox charging 
time—írom short boost to full seven to eight-hour .charge. 


The nonautomatic type is for manual control, boost 
charging. 


The automatic type has a temperature compensated volt- 


. age relay for two-rate charging of lead-acid batteries, Nickel- 


Alkaline batteries are charged by the modified constant 
current system. An adjustable time switch automatically 
terminates the charge. 


Another invaluable Westinghouse contribution to mod- 
ern railroading, Rectox is timesaving, battery-saving and 
moneysaving. For complete information call your nearest 
Westinghouse office or write Westinghouse Electric Corpora- 


tion, P. O. Box 868, Pittsburgh 30, Pa. J-21354 
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Build up worn Crown Brass this service-proved way 


Crown BRASS and other bearing surfaces that 
have become worn can be reconditioned quickly 
and economically with Airco No. 19 bronze. This 
electrode was developed especially for building up 
worn, bearing metal by welding, and it is success- 
fully employed by a number of railroads. 

Airco No. 19 bronze has a high lead and tin con- 
tent, with virtually the same analysis as poured 
brass bearing metal. It is applied either by car- 
bon arc or metallic arc welding. 

Quantities of worn crowns may be built up 
quickly by use of a positioner similar to that 
shown above. The bronee deposit is applied to the 


Se back and face of the crown 

as for a distance of four or five 
RME x Ы 

Se inches fromthe toe edges. 

Air ғ 
Reduction N 
60 East 42nd St. XN 
New York17,N.Y. XN 


Please send me a copy of N 


explanatory folder ADG-2011. Ne 
Fiti NS 

N 
Sued b N 
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Ав REDUCTION 


In Texas: MAGNOLIA AIRCO GAS PRODUCTS СО. • General Offices: HOUSTON 1, TEXAS 


Crown and back end main rod brasses after 
having been built up with Airco No. 19 bronze. 


Service-worn welded crowns can be rebuilt many 
times by welding providing the brass remains in 
good condition. : 

Driving box laterals, shoes, wedges, and other 
locomotive wearing parts can be rebuilt and main- 
tained economically by this method. For further 
information, fill in the coupon, and mail today. 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y. 


Offices in all Principal Cities 
Represented internationally by Airco Export Corporation 
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"NEWTON HEAVY DUTY 
RADIUS LINK 
GRINDING MACHINE 


Bulletin No. 850 covering this new 
Newton Radius Link Grinding Ma- 
chine is now ready. Send for your 
copy today. 


Designed especially to grind the 

radii of locomotive links and mating 
blocks. Soundly engineered design, extra construction 
rigidity and positive accuracy provide for faster, better 
and more economical operation. 


BUILDERS OF RAILROAD SHOP TOOLS SINCE 1861 


BETTS * BETTS-BRIDGEFORD * NEWTON * COLBURN * HILLES & JONES • MODERN 


CONSOLIDATED 


MACHINE TOOL CORPORATION 


ROCHESTER 10, NEW YORK 


There are important uses for HYCAR on every train...in every yard 


OMORROW’S trains, both 

freight and passenger, will be— 
aboveall—modern. They will be faster, 
safer, better-looking, more comfort- 
able, more efficient, more dependable. 
They will also be more economical 
to operate, thanks in part to HYCAR 
synthetic rubber, a modern material 
that will contribute to the new effi- 
ciency and dependability. 


The use of HYCAR has improved 
hose, gaskets and seals, bushings, 
vibration dampeners, mountings, dia- 
phragms, window strips, floor mats, 
and dozens of other rubber parts. 
Wherever there is a resilient part— 
in train or yard—that’s exposed to 


oil, dirt, abrasion, sun, heat, cold, or 
other destructive elements, that part 
should be made from HYCAR. HY- 
CAR parts give dependable perform- 
ance throughout a long life, and save 
money by reducing maintenance and 
replacement expense. 


As suppliers only of raw synthetic 
rubber we make no finished parts of 
HYCAR. But we will be happy to 
cooperate with you and your supplier 
in the development of rubber prod- 
ucts requiring specific combinations 
of the properties shown in the box 
at the right. For assistance in your 
problems write Hycar Chemical Com- 
pany, Akron 8, Obio. 


Hycar 


Reg. U. S. Pat. Off. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Spaleti Ruble 


CHECK THESE 


SUPERIOR FEATURES OF HYCAR 


1. EXTREME OIL RESISTANCE — insuring dimer- 
sional stability of ports. 


2: O TEMPIRATURE RESISTANCE сөр) 2907 
F. dry heat; up to 300° F. hot 

3. ABRASION ANE CAE greater then 
natural rubber. 

4. MINIMUM COLD FLOW — even at elevated 
temperatures. 


5. ER as FLEXIBILITY — down te 

6. LIGHT WEIGHT —15% to 25% lighter thoa 
топу other synthetic rubbers. 

7. AGE RESISTANCE—exceptionally resistont te 
checking or cracking from oxidation. 

8. HARDNESS RANGE—compounds can be varied 
from extremely soft to bone hard. 

9. NON-ADHERENT TO METAL—compounds will 
not adhere to metals even after 


RAILWAY MECHANICAL, ENGINEER 


RIGGERS' HAND BOOK FREE 
Shows sting Opes fittings, 
capacities. Write for your 
copy. 


2542644. 2142642, 7299560, 
CANADIAN, 252874, 258068 
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Handle shop and derrick lifts safely 
with YELLOW STRAND BRAIDED SLINGS* 


Scores of railroads have taken a fresh hold on the sling question 
as a result of wartime experience in shortening lay-up time. And 
what à-grip you'll get by using Yellow Strand Braided Safety 
Slings in shops, yards, stores departments and on wreckers. Here 
you see such varied lifts as a steam locomotive, flat car (at the 
drawbar), main rod, pair of axles — and the list could include 
Diesel-electric bodies, motors, pistons, trucks, wheels, brake 
rigging assemblies and numerous other parts. 

Tough Yellow Strand Wire Rope provides the strength in this 
efficient sling. The patented braiding adds flexibility, kink-resist- 
ance and a snug grasp on odd-shaped objects. The combined 
result is a time-and-labor-saving sling with less weight than chain 
of like capacity... with limberness well suited to Manila rope 
jobs... with greater security for men and loads. 

Properly fitted, Yellow Strand Braided Slings will give long- 
lived, economical service. Write now for information. Broderick & 
Bascom Rope Co., St. Louis 15, Mo. Branches: New York, Chicago, 
Houston, Portland, Seattle. Factories: St. Louis, Seattle, Peoria. 


BRODERICK & BASCOM 


le ow Strand 


BRA/DED SAFETY SLINGS 


5l 


Our Priends 
and 
Customers 


Seasons 
Greetings 
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RIVET COMPANY 
CLEVELAND, OHIO 


During the war it was a mat- 
ter of production speed . . . and 
carbide cutting tools were 


the answer. 


Today it's a matter also of 
keeping operating costs down. 
High production, yes . . . but 
at costs that meet or beat 
competition, Again Firthite 
sintered carbide tools will help 
you keep red ink out of your 
records, while turning out a 


better, more salable product. 


if you have a tool ог die problem 


STEEL COMPANY 


McKEESPORT, PA. - NEW YORK · HARTFORD - PHILADELPHIA • PITTSBURGH - CLEVELAND - DAYTON - DETROIT - CHICAGO - LOS ANGELES 
lecember, 1945 = 


Forging Faster.. 
Better . . at Higher 
Temperatures 


[Т takes а good hammer to 
forge the tougher carbon and 
alloy steels of today, but it 
takes а hammer with designed 
superiority to forge them with 
economy, speed and at a high 
rate of production. ө TheCham- 
bersburg Pneumatic Forging 
Hammer has a greater forging 
output than any other hammer 
of its type... it works at higher 
impact speeds, has a heavier 
anvil, delivers more powerful 
blows and permits greater ease 
in control of blows . . . all help- 
ing to produce better forgings 
to closer limits. Write for 
Catalog. CHAMBERSBURG 
ENGINEERING COMPANY, 
CHAMBERSBURG, PENNA. 


CHAMBERSBURG 


HAMMERS 


CECOSTAMPS 


PRESSES 


SO EFFECTIVELY THAT OIL NEED NEVER BE DISCARDED! 


QUESTION: What Steps Are Necessary to Restore 


QUESTION: 1з the Restored Oil Equal to New 
Oil for Re-Use? Oil? 


E For best results, the oil should be heated, to 


ANSWER: Oil restored in the Y M Oil Refiner can be used 
remove moisture and fuel dilution (if present). Then, in the same manner and place as mew parent oil. 
solids, asphaltic materials and acids should be removed In fact, the restored oil, having been tempered, is 

| by contact with earth and filtration. Acidity should frequently more stable than new oil. 
\ be reduced to new oil values. 


QUESTION: What Kinds of Oils Can Be Restored 
QUESTION: Can All These Steps Be Carried Out in a YM Unit? 
к ina Single Piece of Equipment? 


ANSWER: Yes, the YM Oil Refiner, a single self-con- 


tained unit, provides for both heating of the used oil, 


ANSWER: Practically any kind used by industry. You'll 
and for two-stage filtration. 


find a helpful list in our YM bulletin—just mail the 


coupon for a copy. Or write us about your specific 
problem. 


QUESTION: Is the YM Process Eco- 
nomical and Simple to Operate? 


The Youngstown Miller Company 
1221 Kidde Avenve 

Belleville 9, New Jersey 
Seit me further information about the YM 
Oil Refiner —ond names of users in this locality. 


ANSWER: For every dollar spent for filtering 
materials, the Y M method removes more 
pounds of contaminants than any other 
method known. Automatically controlled, 
the Oil Refiner needs little attention from 
the operator —no special skill is required. 
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THE YOUNGSTOWN MILLER COMPANY 
A Subsidiary of Walter Kidde & Company, Inc. 
1221Kidde Avenue, Belleville 9, New Jersey 


Street iipon a 


City and State 


December, 1945 


5, 


Modern 


IN EVERY DETAIL 


CLASS H STEAM DRIVEN COMPRESSOR 


RTY years of experience went into the high overall economy of these CP machines. 
building of CP Class Н — latest model of The double crosshead-tie rod construction 
CP Steam Driven compressors. provides direct, straight-line transmission of 
A thoroughly modern steam end, propor- power from steam end to air end. Capacities 
tioned to the purchaser's steam conditions, ^ range from 400 to 6600 c.fm., 100 to 125 
combined with full force-feed lubrication of ^ pounds air pressure. Other sizes in single and 
the running gear and a highly efficient air end multi-stage design tor lower and higher pres- 
with its Simplate Valves, all contribute to the sures. Write for literature. ^ 
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PNEUMATIC TOOLS CH І САСО р NEUMATIC AIR compasssone | 


ELECTRIC TOOLS TOOL р VACUUM PUMPS 
HYDRAULIC TOOLS сом ANY DIESEL ENGINES 


ROCK DRILLS General Offices: 8 East 44th Street, New York 17,N.Y. O TATION ACCESSORIES 


RAILWAY MECHANICAL ENGINEER 


‘OR EFFICIENT MAINTENANCE 
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This handy, compact Snap-on wrench set includes 
all tools needed for dismantling and assembling 
brake cylinders, and removing and applying AB 


valves and triple valves . . . faster and easier! 


The advantages offered by this highly efficient kit 
over the hit-and-miss selection of ordinary tools 
are obvious. Proved in actual service . . . many 
shops are now standardizing on these sets for 
maintenance of AB brakes. 


Write for further information on Snap-on AB kits. 
Snap-on offers a wide range of tools particularly 
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KIT 


FA Bb BRAKES 
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adapted for railway maintenance operations. Com- 
plete catalog of 3,000 Snap-on tools on request. 


SNAP-ON TOOLS CORPORATION 


8058-1 28th AVENUE KENOSHA, WISCONSIN 


SHLD DH f T, 
CA Pul Duty 


Же Niles BUG for Locomotive 5? 


NILES 90” BALANCED QUARTERING AND 
PIN TURNING MACHINE 


€ Successful operation of loco- 
motive crankpins depends upon 
accuracy of parallelism between 
the pin and axle, accurate quar- 
tering, accurate positioning for 
stroke, and lack of taper in the 
crankpins. The Niles 90” Bal- 
anced Quartering and Pin Turn- 
ing Machine provides all these 
features. 


NILES 90” LOCOMOTIVE JOURNAL TURNING LATHE 


* Produces accurate 
and smooth journals 
on all classes of loco- 
motive driving and 
trailer wheel sets. The 
two inside journals of 
driving wheel sets 
may be turned or bur- 
nished or both hub 
liners faced simulta- 
neously. 


NILES 90" HEAVY DRIV- 
ING WHEEL LATHE 


Designed for the 
heaviest tread and 
flange contour turn- 
ing duty with modern 
tool steels. Savestime, 
saves labor, gives 
maximum production 
with accuracies re- 
quired for high speed 
locomotive operation, 


Present-day high-speed operating schedules are possible and 
practical only when shop work has been held to the highest 


standard. Niles tools enable you to maintain this standard. 


< 


Write for catalog of Niles Railway Tools 
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27141 GENERAL MACHINERY CORPORAT 


REPRESENTED THROUGHOUT HAMILTON, OHIO 


LATIN AMERICA BY MACHINE AFFILIATES, INC. 
THE NILES TOOL WORKS Co. . THE HOOVEN, OWENS, RENTSCHLER CO. . GENERAL MACHINERY ORD INC 
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They all REVOLVE 
... Ihe warmth -giving Sun... the life-producing Earth 
... the energizing Atom! 
ce the sun, the earth, the atom, the Wing Unit Heater 

EVOLVES. It keeps the heated air in gentle motion, 

"wly circulating a.constant, uniform, EVEN tempera- 

e, transforming hot and cold spots into comfortable, 

ergizing, productive areas. The circulating heated air 

m the slowly revolving discharges reaches to farthermost 

irners, gets around and under obstructions, eliminates hot 

ots and cold spots. 

Install. Wing Revolving Unit Heaters now. Not only will 
hey heat your plant comfortably and evenly, bringing a 
ensation of fresh, live, invigorating warmth to workers, 
ut in the Summer, with the steam turned off and the fans 
in, they create a pleasant, cooling air motion over the entire 

hrea. Write for Bulletin HR 


L.J. Wing Mfy.Co. 154 W. 14th St. . New York 11, N. Y. 


Factories: Newark, N. J. and Montreal, Canada 


Win 


REVOLVINGZUNIT HEATERS 


URBINE BLOWERS « TURBINES « MOTOR DRIVEN BLOWERS + VENTILATING FANS + DUCT FANS . HEATING UNITS + SHIP VENTILATORS 


IN ROUNDHOUSE 


or CAR SHOP 


OLIVER 
| RAILROAD 
FASTENERS 


CONSERVE VITAL MAN-HOURS.. 
AID IN DEPENDABLE, ECONOMICA! 
OPERATION 
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The high quality, uniformity and dependability of OI 
bolts, nuts and rivets mean faster assembly, better jo 
In building or repairing cars and locomotives, worl с 
faster when you use the proper types and sizes of ac 
rately made, close-fitting Oliver fasteners. 

Years of experience and modern equipment enable u: 
to produce, in quantity, the types of fasteners needed for 


railroad service. 


Write for the Oliver 
Railroad Catalog No. 
4. Lists bolts, nuts, 4 
rivets, gage rods and 
other accessories. - 


SOUTH TENTH & MURIEL STREETS ° PITTSBURG 


One Strike bends-a 34 inch Steel 
Plate 20 feet long 


New manufacturing requirements have been met by the largest two housing mechanical 
brake in the world. Operating with machine tool accuracy, this Cincinnati Press Brake— 
weighing 125 tons with twenty feet between housings and thirty feet of over-all die 
surface—exerts 1000 tons pressure and in construction required the use of the largest 
rolled steel plates ever produced. 


Write for our Catalog No. B-2 on Press Brakes and their many uses. 


THE CINCINNATI SHAPER CO. 


CINCINNATI OHIO U.S.A. 
PERS - SHEARS - BRAK 


THE EDITOR'S DESK 


MANUFACTURERS’ WAR RECORDS! 


The general public is more or less acquainted 
with the truly remarkable contributions made by 
American railroads to the winning of the World 
War. It is not, however, so well informed as to 
the vital and, in many instances, dramatic part 
played by the railway supply manufacturers. For 
that reason it is hoped that more pithy and at- 
tractive publications, similar to the booklet 
issued by the American Locomotive Company, 
entitled, "American Locomotive Went to War", 
will be published. 


In terse and well-illustrated ‘form, it reviews 
briefly the high spots in its startling performance, 
covering the production of a wide variety of war 
products. During the first four years of the war 
it produced more than a billion dollars of mate- 
rials, or more than during the first twenty-five 
years of the century. Its output in 1943 was 
eighteen times that of 1939. 


These figures, while amazing, do not disclose 
adequately the achievements in manufacturing 
and engineering skill, which enabled this and 
other companies to develop and rush special 
equipment to the front in times of grave emer- 


gency. There is little question, for instance, but 
that the M-7 tanks, developed and manufactured 
at the Schenectady plant in record time, were 
an important factor in turning the tide against 
the Nazis in North Africa. 


This is only one of many important performances 
which earned the Army-Navy E with Star and the 
Navy E with Star for the Schenectady Plant, the 
Maritime M with four Stars for Dunkirk, and the 
Army-Navy E with two Stars for the Latrobe 
Plant of the American Locomotive Company. 


All honor to the railway supply manufacturers for 
the fine engineering and production contributions 
made in a time of crisis by an industry which or- 
dinarily confines its attention in large measure to 
supplying the current needs of the railroads. The 
railroad industry—including both the railroads 
and supply manufacturers—has given an excel- 
lent account of itself in these critical war years. 
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To railroads are going “The King Way" more and more is 
exemplified again by the recent installation of this new 84" 
King double column Boring Mill in an important southern railroad 
shop. 


While rugged construction, and their power and stamina to take 
the heaviest cuts at maximum speeds are outstanding features of 
all King Boring and Turning Mills, they are also accurate and 
produce a super-smooth surface machined to a micrometer fit. 


The above illustration shows the King Mill boring and turning 
cylinder bushings 28/2” O.D. — 27" 1.0. and 4215” long. 


The machine, which is fitted with three heads, ram, turret and 
side, will take the heaviest cuts at highest speeds which the best 
VR cutting tools will withstand when machining jobs within capacity. 
You can obtain King Heavy Duty Double Column Mills from 52" 
to 144" swing — either with or without side heads. 


ihe KING MACHINE TOOL 


BUILDERS OF VERTICAL BORING AND TURNING MACHINES EXCLUSIVELY 
CINCINNATI, OHIO 
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Even mow, the railroads, which have served our country so well, cannot relax. Their locomob 
Seet strenuous traffic demands during military dG lT ie 
er 200 gailroads employ Dearborn water treatment and service. We, at Dearborn, аге 


ably proud of our share in keeping locomotives full of energy far continuous доу... with 
tres from scale, corrosion, and foam. = 


Frequent analyses of feedwater, chemical formulas to meet сопапб абден water ss 


for boiler washouts ч ponor КОЛИ О 
to basically bad water. 

The Dearborn епдїпЄ ИИ ИШ 
discuss water Ч 


WATER TREATMENT 
AND 
ENGINEERING SERVICE 


DEARBORN CHEMICAL 


310 S. Michigan Ave., Chicago 4 807-15 Mateo 
205 E. 42nd St., New York 2454 Dundas § 


the Pennsylvania's 
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is equipped with SECURITY CIRCULATORS 


That Security Circulators are recognized as 
an important contribution to modern locomo- 
tive design is shown by their use in The 
Pennsylvania Railroad's famous T-1 class lo- 
comotives, each of which has five circulators 
in the firebox. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK • CHICAGO 
SECURITY CIRCULATOR DIVISION 
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IT'S A GREAT NEW DAY FOR RAILROADING 


ESSENTIAL IN WAR 


How to Put the 
“EASY TOUCH” | 


on Diesel 
Road Locomotives 


HE “easy touch" on the road locomotives means 

finer control of power and smoother starting by 
means of the pneumatic throttle. With the engine | 
idling, setting up of electrical circuits and regulation 


The pueumatic throttle, as used on all classes of engine speed are governed by the control handle. 
of steam and Diesel locomotives, has demon- 
strated a wide utility for stationary and 
marine Diesels. An interesting application is 
on oil rigs where three Diesels work together 
on hoisting operations. The pneumatic throt- 
tle synchronizes engine output by maintain- 
ing balanced fuel supply to all three engines. 


In the starting zone, engine speed is held constant 


and the field resistance cut out gradually until full 


power intensity is applied. 


‚ As the handle is advanced further, the pneumatic 
throttle cuts in and increases engine speed progres- 
sively. Operation is interlocked with the reverser 
handle so that the reverser cannot be moved to 
change direction unless the control handle is moved 
to “off” position. Smooth starting, precise engine 
control and direction interlocking are characteristic 
of the pneumatic throttle — single handle control. 


| WESTINGHOUSE AIR BRAKE CoO. 


WILMERDING, PENNSYLVANIA 
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RELIABILITY ITSELF 


in prevention of slid flats 


* The American Brake Shoe Controller is positive in 
its detection of wheel slippage . . . instant in its correction . . . 
unfailing in its restoring of full brake as soon as slippage is 


eliminated. 


* Passenger Traffic and Operating officials welcome 
the availability of equipment made possible by the use of the 
American Brake Shoe Controller, proved by years of successful 


performance on high speed passenger trains. 
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Quick responsive movement is the natural safeguard against 
sudden strains and shocks. Barco Flexible Joints are designed 
to provide compensation for movement always present in 
fluid-conveyor systems...counteracting destructive vibration, 
expansion and contraction. Today, as for the past 30 years, 
engineers and designers throughout industry and transporta- 
tion look to Barco for solution to their flexible joint problems. 
Write to Barco Manufacturing Co., Not Inc., 1808 Winnemac 
Ave., Chicago 40, Illinois. 


BARCO FLEXIBLE JOINTS B= 


E responsive move 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY Ё TL. € | 
In Canada: The Holden Со., Ltd., Montreal, Canada “MOVE IN ae — 
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| y | It’s the 
| A e Full - Power 


Diesel Locomotive 
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FREE ON REQUEST 


There are now three of these 
helpful lists of books on Motive 
Power, Rolling Stock, and Engineer. 
ing and Maintenance, which are free 
on request. They are uniform in 
size, 314 x 8 inches, and each de- 
scribes from 60 to 80 titles of all 
publishers. Send for your copies 
today. 


= p" Debe men, 
Sus AUD sweet |. New Yon томе NUR Cote 


New York 


Book Department 


SIMMONS-BOARDMAN PUBLISHING CORP. 
30 Church Street | New York 7, N. Y. 


n — M — —‏ — ج 


This Stands for Honorable Service to Our Country 


Respect its wearer, who- 
ever he or she may be, 
for it represents an hon- 
orable discharge from 
the armed forces of the 


United States . . . for 


a job well done. 


78 RAILWAY. MECHANICAL ENGINE 


LATERAL 
OF AXLES 


D 


i" CE) 


*Free lateral? is not a common 


trade name—it is distinctly ap- 
plied to Hyatt Journal Boxes. 


To really get the true meaning 


of“free lateral,” you have to equip 


your cars with Hyatt Journal 


Boxes and experience their many 


advantages. 


The operators of the many rail- \ 
roads running Hyatt-equipped 


cars and Diesel locomotives have 


| lateral movement of axles.” 


^ 
l > faction the full meaning of “free 


) 
) А new booklet—just off the 
press—gives the experiences of 


Southeastern roads using Hyatt- 


| equipped journal boxes. Write 


for your copy. Hyatt Bearings f 
Division, General Motors Cor- “ "i 
poration, Harrison, New Jersey. 


MAXIM 
SILENCERS 


ARE YOU INTERESTED | 
IN HEAT RECOVERY ? There's a lot of power packed in ã 


locomotive but Maxim Silencers quiet the ex 
Maxim Heat Recovery Silencers, so effectively that it is hardly noticeable bo 
in addition to providing effective low rumble of wheels, clicking rail joints, et: 
sHencing and, whovo;nocossary, public relations demand this type of silencing # 
spark arresting, also recover 


yards or right-of-way lie іп or near business @ 
waste exhaust heat to produce : 3 А 
residential sections. 

The illustration shows Maxim exhaust math 


fold silencers which replace the convention 


steam or hot water for heating 
purposes. Maxim engineers will 


be glad to discuss possible appli- 
cations to your problems. Send for exhaust manifold and thus provide considerabil 


Heat Recovery Bulletin WH 101. saving of space. Standard Maxim exhaust silent 
are also used in Diesel locomotives, and, їй 
hazard areas such as refineries, ordnance plant}, 
lumbering operations, etc., are equipped with @ 
Maxim Spark Arrestor which traps 100% of t 
exhaust sparks, 


THE MAXIM SILENCER COMPANY e 65 HOMESTEAD AVE., HARTFORD, CONN. 
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fou can get all the American Ham- 
nered Piston Rings you need, in 
шу size... of any type... for any 
»urpose . . . just as promptly as 
rou did in pre-war years. 

You'll find that these new rings 
reflect a quarter-century of peace- 
ime skill and experience and 
nother quarter-century of ex- 
»erience and progress that was 
xowded, by the needs of the na- 
ion, into five years on the calendar. 


American Hammered 


| Baltimore 3, 
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Wartime accomplishments include 
the production or perfection of 
such revolutionary new develop- 
ments as the wear-banishing 
“PORUS-KROME” *treatment, and 
the life-extending, performance- 
boosting high-tensile alloys. : 

Let us demonstrate that now as 
in the past, American Hammered 
Piston Rings plus American Ham- 
mered engineering service give 
the answer to every ring need. 


Piston Ring Division 
Maryland 
Ж (Van оня Honsr Procese ) 


NO HARD CARBON 


all rings free after 157,076 miles! 


Rock Island “Rocket” Test Shows Efficiency and 
Economy of RPM DELO Oil 


There were no oil changes—RPM DELO Diesel 
Engine Lubricating Oil was added only as re- 
quired for make-up. At the end of the test all 
rings were free, ports unclogged . . . because the 
inhibiting, detergent and peptizing properties 
of RPM DELO Oil prevent formation of hard or 
abrasive carbon. Wear on engine parts, liners, 
rings and pistons was reduced, entire engine 
assembly was definitely cleaner, lubricating costs 
were markedly reduced. 


STANDARD OF CALIFORNIA 


RPM DELO Oil will prove superior in your 
service, too. Get full information from your 
RPM DELO Oil Distributor, or write for details. 


Write on your letterhead for 
free booklet on RPM DELO 
Oil to Standard of Califor- 
nia, Dept. R-1, 225 Bush S, 
San Francisco 20, Calif., or 
California Commercial Co. 
30 Rockefeller Plaza, New 
York 20, N. Y. 


RPM DELO Oil has world-wide distribution under the names: RPM DELO, Caltex RPM DELO, Kyso RPM DELO, Signal RPM DELO, Imperial RPM иг 
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CHRISTMAS aa TRAINS 


GO TOGETHER! 


Кы is always close 

to the hearts of American boys and 

men. In the glow of Christmas, when families 
gather for fun and feast, the toy railroad is a center 
of interest for young and old. For railroads are an 
exciting, romantic part of our civilization. Their his- 
tory is the history of the nation. Their work keeps 
millions on farms, in factories, offices .. . every- 
where ... busy. 


Let's encourage model railroaders. Their 
»astime interest may well lead to a life- 
ime loyalty in railroad work. 


HY-PRESSURE 
HY-CROME 


“Edgemark of Zuality” 


n Reliance Dirim 
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HYDRAULIC COMFORT 
For BURLINGTON’S NEW 
VISTA DOME CAI 


` » j 


Ф Luxurious riding qualities will be a 


Houdaille'contribution to Burlington's 
o 


thrilling new Vista Dome Car. 


Improved Houdaille hydraulic instru- 


ments will provide both lateral and verti- 


cal control. 


Houdaille Railroad Shock Absorbers 


stabilize and cushion the operation of 


America's most famous trains, many of 


-which have seen more than a million 


miles of service. 


HOUDE ENGINEERING DIVISION OF 


HOUDAILLE-HERSHEY CORPORATION 
MAKERS OF HYDRAULIC CONTROLS 
BUFFALO 11, NEW YORK 


* Pronounced —Hoo-dye 
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The “Big Boys” came through in the pinch 


Backbone of the Union Pacific's fleet of freight locomotives are these 4-8-8-4 type “Big 
Boys" which were equipped with NATIONAL Seamless Boiler Tubes. 


ORE tonnage has been hauled on American railroads in the last 

five years than in any similar period in history. On the Union 

Pacific a huge fleet of these “Big Boys” shouldered a lion's share of 
materials over the “Rockies.” 

In this grueling service, NATIONAL Seamless Boiler Tubes set 
an amazing record for reliability. They helped to keep the “Big 
Boys” on the job and out of the repair shops. 

On railroad after railroad, shop superintendents have told us 
how NATIONAL Seamless represents the ultimate in the manufac- 
ture of boiler tubes. The reason for this is not hard to find. Only 
the best steel can be used in the seamless process. The piercing 
operation is in itself an exploratory test and would bring to light 
the minutest defect in the steel used in manufacturing the tube. 
Seamless tube walls are uniform . . . there is no longitudinal weld 
that might offer a starting point for failure. As a result, Seamless 
Boiler Tubes are as near perfect as any that can be made. 

In the years ahead, the savings made possible by NATIONAL 
Seamless Boiler Tubes will be well worth considering. Write for 
more information on your next job. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 
Tubing Specialties Division 


ADVANTAGES OF NATIONAL 
SEAMLESS BOILER TUBES 


Seamless —No uncertainty about full wall strength 
in every tube. 
Strength—only ''killed" open hearth 

and electric furnace steel used. 
Uniform Density and Soundness — improved heat 
transfer characteristics. 

Ductility — every tube completely an- 
nealed — readily manipulated — lowest installation 
costs. 


Uniformity —assured by careful metallurgi- 


cal supervision. 


Over 50 years’ proved performance under exacting 
service. Comply with all recognized specifications 
—water-tube or fire-tube boilers. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - United States Steel Export Company, New York 
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UNITED STATES STEEL 


RE-TUBE WITH 
NATIONAL 
SEAMLESS 
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You still have time! In December, your employees’ 
allotments to the Victory Loan through your com- 
pany’s Payroll Savings Plan offer a final chance to 
help speed the proud homecoming of our fighting 
men —and do all in medical power for our hospital- 
ized heroes! 


Make December a plantwide TOP-THE-QUOTA 
drive! Now's the time to spotlight your Payroll 
Savings Plan—and "brief" your Bond-selling or£an- 
ization for fast, last minute action! 


Resolicit every employee to buy 
the New F.D.R. Memorial $200 Bond 


The Treasury Department acknowledges with appreciation tbe publication of this message by 


and the 
HOME STRETCH 
for YOU! 


The new Franklin Delano Roosevelt $200 Bond- 
better than actual cash because it earns interest-is 
a strong building stone toward the secure future oí 
every employee-purchaser ! 


From now 'til the New Year — with plant rallies, 
interdepartmental contests and resolicitation—keep 
Payroll Savings Plan Bond-buying at a new Victory 
Loan high! Buying a Victory Bond is the best way of 
saying “Welcome Home” to our returning veterans! 
Also an active aid in assuring pros- @ 

йш 


perity to your nation, your employees 
—and your own industry! 
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This is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Department and War Advertising Council 
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That’s one big reason why these 
Strong, tough steels were developed 
—to help designers of railroad op f 
ment to convert profit-eating dead- 
weight into money-making payload. 


And here is how it’s done. 


Republic High Strength Steels have 
a minimum yield point of 50,000 
жеге per square inch which, com- 
ined with essential resistance to 
nie ka corrosion, permits the 
use of thinner sections without sac- 
rifice of service life. 


In a hopper car this means greater 
payload capacity without increase in 
eadweight. In a box car it means 
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FOR CAR DESIGNERS 
TO STEP UP PAYLOAD 


more payload per pound of dead- 
weight, or less power consumed per 
ton-mile of paying freight. Experience 
has proved that the use of Republic 
High Strength Steels throughout 
freight car bodies can result in a 
deadweight reduction of 25% — and, 
also, in substantially-reduced main- 
tenance costs. 


So that designers and builders may 
realize greatest benefits, Republic 
produces three high strength steels 
—Republic ALDECOR, Republic 
COR-TEN and Republic DOUBLE 
STRENGTH in sheets, strip, plates 
and bars. Although similar in physi- 


рам 


cal properties, certain differences іп 
forming and welding characteristics 
may make one more suitable for you 
than the other two. 


Republic’s metallurgical staff is ready 
now to work with you in determining 
how best to use these steels in replac- 
ing obsolete, cumbersome equip- 
ment with stronger, lighter cars of 


all types. 
REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Bldg., New York 17, N. Y. 


ALDECOR • COR-TEN • DOUBLE STRENGTH 
ther Republic Products include Carbon, Alley ond Siuinless Steels — Sheets — Plates — Pipe — Bolts, Nuts und Rivets — Baller Tubes 
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ADVANCE STYLE NOTES 
FOR PASSENGER CARS 


Observation Cars 


STREAMLINED sidewall surfaces of Armstrong's Lino. 
wall* add a colorful, decorative effect to spacious, com- 
fortable observation car lounge. Linowall can be in- 
stalled, without seams, over continuous curved surfaces 
. . . takes scuffing without chipping or cracking . . . can 
easily be kept clean. Corner design is inlaid. 


ME 
~~ 


ATTRACTIVE, WEAR-RESISTANT FLOORS of 
Armstrong's Linotile* (Oil-Bonded) retain 
beauty and smartness for millions of passenger 


miles, provide a wide variety of design possi- DECORATIVE, SERVICEABLE table top of Armstrong | 


bilities. Top-set cove base facilitates cleaning. Linoleum carries out color scheme and appointments 
Armstrong's Cork Base Underlayment saves 


Venu fae indenta b nid of car section. Designs inlaid in linoleum offer unlimited 
Р оѕе 
nv iste oF E iaa TTE UTR possibilites for unusual decorative patterns. Damp cloth 
quickly removes dirt and crumbs. 


* Reg. U. S. Pat. Off. 


PUT ARMSTRONG'S versatile floor and surfacing 
materials into your car designs. They will help you ADIS 
achieve е Seth in баз type ы мы ARMSTRONG N 
senger car. For full information and free samples of FLOORS and SURFACING MATERIALS 


Armstrong's Linowall, Linoleum, and Linotile, write to 


Armstrong Cork Company, Industrial Division, (А) f or р assen q er cars 
«ер 


7412 Arch Street, Lancaster, Pennsylvania. 
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Measured by the service given, molybdenum 
steel crank pins are really economical. 


“\IMAX FURNISHES AUTHORITATIVE ENGINEERING } MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
АТА ON MOLYBDENUM APPLICATIONS. | j FERROMOLYBDENUM *"CALCIUM MOLYBDATE” 


Oh, workman or scholar, 
Hang on to your dollar 
And do not spend it soon, 
For every cent 

Unwisely spent 
Inflates the price balloon. 


ЇТ MAKES SCENTS 


To market (black market) to spend lots of jack 
Careless of how many ceilings you crack, 

To market (black market) where prices are dear, 
— Gosh, there's a terrible smell around here. 


If you can keep your head and calmly ponder 
How silly spending drives the prices high; 
If you can save the cash you'd like to squander 
And only buy the things you need to buy; 
If you can do your part to fight inflation 
By simply being thrifty with your pelf, 
You'll do a vital service to the nation 
And —furthermore— you'll benefit yourself. 


Bends you buy with payroll earnings, 


Help fulfill your future yearnings. 


We do not know the answer, and 
nobody does, at all. 

But this much we can prophesy — 
whichever way they go: 

You will find it more convenient if 
you've saved a little dough. 


* * x 


Money in your pocket, 

N Take it out and sock it 
= Into War Bonds, which 

= Help to make you rich. 


When you boost your paycheck quota and allot it 
To another bond—it’s pretty soft for you! 
For, although you've spent your money—you 
have got it, 
And the Interest is interesting too. 


POINTED RHYMES 
FOR 
TRYING TIMES 


Here is wisdom by the peck 
Versified to save your neck! 


WHO? ME? 


There was a little dope with а fat 
pay envelope 

And she spent every cent that 
was in it. 

And she wondered, by-and-by, 
why the prices rose so high, 

But she didn’t blame herself for 
а minute. 


INFLATIONARY MARY 


Inflationary Mary spills 

This silly kind of chatter: 
“My little teeny-wee bills 

And spendings do not matter. 


“And if I cheat a little bit 

On rationing and ceilings 
The Nation’s welfare isn’t hit 

By my small lawless dealings!” 
Inflationary Mary’s wrong. 

For she’d be much to blame 


If people in a mighty throng 
Should вау and do the same. 


So let’s not try to imitate 
Inflationary Mary. 


ADVERTISERS, PUBLISHERS—NOTE: 


You are welcome to use all or 
any part of the material on this page to aid 
the fight against inflation. 


There was a crooked man and he 
lived in crooked style, 

He dealt at crooked markets with a 
smugly crooked smile, 

He viewed himself as clever with 
his crooked ration book, 

But everybody knew him for a 
crooked little crook. 


THE GANG'S ALL HERI 


You may ask, “Why should my spending 
Cause inflationary trending 

Though I squander every penny I have get!” | 
—If you're joined by sixty millions 
Of civilians blowing billions, 

You'll discover that it matters quite s let! 


id 


= 


YOU CAN LAY TO THAT 


As the best egg for a nest-egg 
Buy a War Bond—buy a batch. 
But you gotta keep 'em settin’ 
Or they ain'ta gonta hatch! 


Save your pay 
Here's a way— 

Bonds and savings and insurance 
Give your future more endurance. 
Mrs., Mister, | 
Brother, Sister, 

Don't compete in buying things 
'That is whence inflation springs 


1 N 


ONE PERSON CAN START IT! 
You give inflation a boost 
— When you buy anything you can do witha 
— when you buy above ceiling or without | 
giving up stamps (Black Market) — | 
—when you ask more money for your 
or the goods you sell. 


SAVE YOUR MONEY. Buy and bold sl 
War Bonds you can afford—to psy 
the war and protect your own fu 
Keep up your insurance. 


| 


A United States War message prepared by the War Advertising Council; approved by the Office of War Information: and contributed by this magasine ia coeperation with tho Marasino Publisbere of inti 
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й 5 tepped-up schedules will mean 

а, more wear and tear оп motive 

: power in the days ahead. To help 

prevent costly breakdown delays— 

d à keep your locomotives out of the 

backshop—standardize on unfailing 
N*B*M 


ENGINE CASTINGS 
AND BEARING 5 


NATIONAL BEARING 


EO 197 


ST. LOUIS* N NEW YORK 


JERSEY CITY, N. J. * PORTSMOUTH, VA. * $T. PAUL, MINN. * CHICAGO, ! 


PLANTS IN: ST. LOUIS, MO. * PITTSBURGH, PA. * MEADVILLE, PA. * 


22 “mhar 1045 


E miles in two months 


4100 Balanced Power” 


Te huge mileage was rolled up on the 

difficult “Commodore Vanderbilt” run 
between Harmon and Chicago, during August 
and September. Average haul was 14 to 15 


heavy Pullmans at 56.2 miles per hour over 
the 925 mile run. 


ALCO ота Power 


Design Features in the “Niagara” 


Salient features contributing basically to ALCO 
BALANCED POWER in the "Niagara" include: 


ALCO BALANCED POWER, embodying boldly 
improved design features perfectly coor- 
dinated, jointly developed by American 
Locomotive and N ew York Central engineers, 
produced an unprecedented combination of 
speed, power and operating flexibility in this 
great steam locomotive. 


ALCO forged rod and crank pin assembly. 


ALCO fabricated driving box assembly, 
ALCO-designed boiler. 


ALCO-engineered tender. 


ALCO tires and spring assembly. 


Because of its great speed, power and extra- 
ordinary design flexibility, the *N iagara” can 
be operated without sacrifice of efficiency in 
either fast freight or passenger service. 


In this new "Niagara", ALCO BALANCED 
POWER in steam locomotive design establishes 
for the railroad industry a new high level of 
steam motive power economy. 


& 
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TENDER 


TO THE 


CYLINDERS \ 


OVER 100,000 MILES, 1 YEAR OF SERVICE, WITHOUT MAIN- 
TENANCE IS INDICATIVE OF COFFIN DESIGN AND DEPEND. 
ABILITY. 


Send For Descriptive Bulletin 


THE J. S. COFFIN, JR., COMPANY 
ENGLEWOOD, NEW JERSEY 


OTITIS 
i an 


PLEASE SEND FEED WATER HEATER BULLETI 
NAME 


U =‏ ا 
ADDRESS ——‏ 
(гууга, - " "‏ $ 
Ai i Dy 4 T‏ 
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FOR RESISTANCE TO ABRASION 


... NO OTHER MATERIAL CAN EQUAL 


ALLOY STEELS 


ө When locomotive parts like that above, or ay 
machine parts with Penis surfaces, slide ba 
and forth, or turn 'round and 'round, there's 
bound to be abrasion. And abrasion means wear, 
unless the parts that slide and turn are hard 
enough to resist abrasion. 


When it comes to hardenability, no other mate- 
rial can equal alloy steels. That's why so many 
vital operating parts in all kinds of equipment 
are made of these finest of steels. 


Alloy steels can be surface hardened or deep 
hardened to predetermined degrees of hardness 
with greater assurance of results than any other 
material. Their uniform response to hardening 
insures against non-hardened areas or soft spots 
in wearing surfaces. 


But that's only one advantage of using alloy steels. 
Their high xui cs lanis ratio permits the 
use with safety of lighter equipment and smaller 
sections, Their super-toughness provides protec- 
tion against severe shocks, reversal of stresses or 
sudden overloading. Their resistance to fatigue, 
heat, cold and corrosion means long life and 


lower costs for equipment in which they areused. 


Would you like to know what alloy steels can do 
for you? Republic— world's leader in this branch 
of steel making—is ready to tell you whenever 
you're ready to listen. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division • Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


+ 7%, 


lo Carbon and Stainless Steols—Sheets—Piates—Pipe—Upson Bolts, Nuts and Rivets—Electrunite Boller Tubes 
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TAINLESS STEELS 


Most versatile of modern metals...their unique combinations of 


properties merit your consideration in designing for the future. 


i 


“Photograph courtesy Chos. Pfizer & 


Packaging the miracle drug... chromium-Nickel stainless steel. 


penicillin. ..calls for completely ster- 
International Nickel аге miners, smelters and 


ile conditions. Here the table must be refiners of Nickel, an important ingredient 
of the stainless steels, but do not produce 


the very acme of aseptic cleanliness... 
stainless steels. Hf interested, please communicat: 


easy to clean and keep clean. Hence, it’s with your established sources of supply for stainless stes 


THE INTERNATIONAL NICKEL COMPANY, INC. i5: 


LATEST IN PENNSYLVANIA POWER 
TIMKEN ROLLER BEARING EQUIPPED 


Class Q-2 Type 4-4-6-4 de- 
signed for hauling heavy 
freight trains at higher speeds. 
Equipped with Timken Bear- 
ings on engine trucks, driving 
axles, trailer trucks. 26 loco- 
motives in service. 


Class Т-1 Type 4-4-4-4 for 
high-speed passenger and fast 
freight service. Engine trucks, 
driving axles, trailer trucks, 
all mounted on Timken Bear- 
ings. Also equipped with 
Timken driving rods, crank 
| pin bearings, light weight re- 
ciprocating parts. Two loco- 
motives in service and fifty 
under construction. 


Class S-2 Type 6-8-6 direct 
drive steam turbine locomo- 
tive for high-speed passenger 
and fast freight service. All 
axles, including driving axles, 
and side rod crank pins 
mounted on Timken Bearings. 


HE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 
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LILLE 


AMWELD 


E-X-P-A-N-D-I-N-G 


Inner Face 
Member — 
Garter Spring 


Steel Spring 
Plate 


Outer Face 


bye 100% deat “3 


AMWELD Expanding 
Dust Guards assure positive protection against 
dust, water and grime in journal boxes. The complete unit ТТ 
consists of only four pieces — two composition face members, АСИ 
metal plate with six spring steel springs and a garter spring. “ae 
All metal is completely cased to avoid any possibility of wear 
on the axle. The springs hold the guard snugly against the 
inside and outside faces of the dust guard well — expand as 


required and provide a perfect seal at all times. 


Expansion Spring 


Garter Spring — 


AMWELD Expanding Dust Guards are sturdily constructed — 
no loose parts and are applied without tools. They fit all stand- 
ard AAR journal boxes without change. Their performance 
is not affected by oil, moisture, dust, ісе or temperature. They ШЙ 
protect journal packing, reduce lubrication troubles and costs, BIET 

and minimize hot boxes because the boxes stay sealed. They 3 
increase the life of bearings, journals and packing. For more 
detailed information write. 


RAILWAY EQUIPMENT DIVISION 


THE AMERICAN WELDING AND MANUFACTURING 


WARREN, OHIO 


са RAILWAY ECHAN 


gives long, 


clean service 


\ ( Y PA RE | [, ll || from oxidizing the oil to form varnish and 


DIESEL OIL other deposits. 


These same excellent qualities provide 
unusual freedom from wear and deposits 
in continuous operation under heavy-duty 


Ё й í | service. 
ENGINE BUILDERS and many operators use 


Nonpareil HD Diesel Oil as a break-in oil. — 
They find it provides smoother break-ins with 
ño scratching or scuffing of pistons in cylin- 

` ders. The detergent quality in Nonpareil HD 
helps remove the finely divided metal par- 
ticles resulting from wear in the break-in 
period. The oxidation inhibitor prevents ex- 
cessive heat, usually accompanying a break-in, Buy and hold more Victory Bonds 


The next time you break in an engine 
use Nonpareil HD — get off to а good start. 
Then continue to use Nonpareil HD and 
see how it lowers cleaning and maintenance 

. COSES., 
Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, Ill. 


| STANDAR 
SERVIC 


* LUBRICATION ENGINEERING 


UNION ASBESTOS ЭШ 


AND RUBBER CO. 


310 S. MICHIGAN AVE 
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E 
AND RUBBER CO. 


N € AGO 4, ILLINOIS 


. Ashestos Bonded Steel for railway ust | 


The newest st specialty sheet steel for car parts and other 
railway uses is “Armco Asbestos-Bonded Steel." 

It is the sheet steel counterpart of ARMco Asbestos- 
Bonded Steel Pipe—used successfully for many years in 
better-grade railroad drainage structures. Now this special 
corrosion-resistant coated steel is available in sheet form 
in 16 gage and heavier. 

Armco Asbestos-Bonded Steel has a coating of zinc with 
a layer of asbestos felt that is firmly pressed into the zinc 
while it is still molten. The asbestos felt layer is then satu- 
rated with hot asphalt. The surface is relatively smooth 
and uniform and is off-black in color. 


MANY RAILWAY USES 


Because it has exceptional resistance to acids, alkalies and 
water, ARMCO Asbestos-Bonded Steel is ideal for many 
railway uses. These include interior parts of refrigerator 
cars and refrigerated express cars, passenger car flooring, 
various freight car roofing parts, smoke jacks and blast 
plates. 

It is also excellent for other “hidden” sheet steel parts 
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that cannot be painted regularly —especially parts i4 


. { 
are exposed to steam or condensation. 


STANDS UP IN TESTS 


Various laboratory tests in aqueous salt baths, salt spray | 
acids; and underwater show that the Armco Asbestos 
Bonded coating gives complete protection to the gal 
nized coating underneath. In the same tests ordinan 
galvanized coatings failed completely. 

The Asbestos-Bonded coating thickness on each sides 
from .008 to .010 inch. This is in addition to the іск | 
of the zinc coating. 


FORMS, WELDS READILY 


Under proper conditions Armco Asbestos-Bonded Sted | 
can be rolled and formed in a brake without damage " 
the coating. It can be bent to an angle of 180° ee 
diameter of 4 times the thickness of the sheet. For seve” 

forming, the temperature of the steel should be һе 

90° and 110°F.—never under 70°. 


This sheet steel can be arc or acetylene-welded. | 
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Right-angle bends are no problem for ARMCO Asbestos- 
Bonded Steel when proper radius and clearance are used. 


WEIGHT DATA 


Gage numbers in the following table apply to the 
galvanized steel without the asbestos-bonded 
coating. The table gives the weight comparison 
per square foot for various gages, after coating: 


Golvanized Asbestos-Bonded 
Gage Wt. Per Sq. Ft. Wt. Per Sq. Ft. 
16 2.656 Ibs. 2.821 Ibs. 
14 3.281 Ibs. 3.446 Ibs. 
12 4.531 Ibs. 4.696 Ibs. 
10 5.781 Ibs. 5.946 Ibs. 


7.031 Ibs. 


7.196 Ibs. 


WRITE FOR DETAILS 


lou are invited to test Armco Asbestos-Bonded Sheets in 
our own equipment—wherever a corrosion-resistant steel 


When temperature conditions are normol, rolling 
does not damage the asbestos-bonded coating. 


OTHER SPECIAL-PURPOSE 
ARMCO SHEET STEELS 
HIGH STRENGTH STEELS 
Save weight, boost pay loads 
STAINLESS STEELS 
Save weight, reduce maintenance 
PAINTGRIP 
Takes paint readily —holds it 
ZINCGRIP 
Zinc coating won't peel in drawing operations 


is needed. Our metallurgists will be glad to work with 
you. Just address The American Rolling Mill Company, 
3021 Curtis Street, Middletown, Ohio. 


SPECIAL-PURPOSE SHEET STEELS 
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FOR THE FIRST TIME 
IN THE HISTORY 
OF RAILROADING/ 
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TEMPERATURE COMFORT IN A PASSENGER CAR 
IS ACCOMPLISHED BY A STEADY EVEN FLOW OF 
EXACTLY THE RIGHT AMOUNT OF HEAT FROM THE 
RADIATION THROUGH THE USE OF THE NEWLY 
PERFECTED VAPOR CYCLE MODULATION CONTROL 
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Q £v aah Cycle modulation, obtained through the 
Vapor anticipating action mercury tube 


thermostats, is the most effective control 
for car temperatures. Its development fol- 
lowed the development of air condition- 
ing itself, with improvements and 
simplifications in circuits being discovered 
and adopted. 
AND NOW, Vapor Cycle Modulation 
Control actually operates to control the 
temperatures of the radiation piping so 
that it delivers a constant steady source 
of heat in direct proportion to the car’s 
requirements without overheating or un- 
derheating at any time. 
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RAILWAY EXCHANGE 


| [EATING CO. ,inc.cnicAco 4, ILLINOIS 


SECTION THROUGH 
DRIVEN HUCK LOCKBOLT 


— A COMPLETELY CUL TYPE OF FASTENER 
OFFERING MANY UNIQUE ADVANTAGES 


Neither a bolt nor a rivet, the Huck Lockbolt combines the advantages of both of these fastening devices and 
offers definite advantages over each. It's more quickly installed than a bolt—pulls the work tightly together 
before locking—fills the hole completely when required for maximum strength and rigidity—and fastens 
permanently without the use of lockwashers, cotterpins or special nuts.Tensile strength 
is comparable to that of bolts, shear strength equals or exceeds that of conventional 
rivets, and liberal hole size tolerance is allowed. 


HOW IT’S APPLIED The pin is inserted from the back side of the work, the collar 
is slipped onto the pin, and the driving gun is applied to the pull grooves in the 
projecting end of the pin. Then, in rapid succession, the gun squeezes the work 
together between the collar and the head of the pin, wire-draws the pin to a press 
fit in the hole when hole filling is required, swages the collar into locking grooves in 
the pin, breaks the pin off flush with the collar, and frees itself from the swaged collar. 


Thus the Lockbolt, after accomplishing a bolting-up operation, becomes the equiva- 
lent of a rivet, forming a rigid and permanent fastening. Either a hand-operated or a Small hond gun is ideal for 5 
pneumatic gun can be used, as illustrated. fenonce jobs. Six to 10 Lockbelhs p 


MATERIALS AND SIZES AVAILABLE  Huck Lockbolts are available in two types— SENA Oe кене WI NUM 
(1) for applications requiring hole filling (to replace rivets and close-fitting bolts), and 
(2) to replace bolts in clearance holes. They are furnished with heads of any type de- 
sired, and with pins of 24ST aluminum alloy, carbon steel, or high-strength alloy steel. 
Lockbolts are now available in 3/16" diameter with grip lengths ranging from 1/32" 
to 21/32" by lóths. Lockbolts of 1/4" and 5/16" diameter will soon be available. 


This DIFFERENT type of fastener may save both time and money on YOUR 
assembly jobs, whether special or every-day—production or maintenance. 
em its Ree een Further information on request. 


The fast, light-weight pn 
will drive from 20 to 40 
per minute and is 0 

production work, 


MANUFACTURING СО. 
2480 BELLEVUE AVENUE DETROIT 7, MICHIGI 
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Self-Renewing Armor 
Against Abrasive Wear 


Rol-Man surfaces cold work-harden with abrasion and impacts; they develop 
hard, smooth, shiny armors against wear, yet underneath, the metal retains its 
original toughness to absorb shocks and resist breakage. 

As a millionth of an inch of hard surface slowly wears, another millionth of 
hardness builds up underneath, thus the thickness of the work-hardened section 
maintains itself despite wear. 

Use Rol-Man High (11% to 14%) Manganese Steel for Passenger Car Truck 
Swing Hanger Connections, Center Bearing Wear Plates, Pedestal and Box Liners, 
and all other parts that demand the utmost in abrasion resistance and strength. . . 


Manganese Steel Forge Co., 2813 Castor Avenue, Philadelphia 34, Pa. 


Rol-Man Pins and 
Bushings are ground 
to precision diameters. 
Wear Plates are fab- 
ricated to your specifi- 
cations ready for 
installation. 


PINS • BUSHINGS * WEAR PLATES 


Conditioned Lighting 


ONE LARGE, GENEROUS SOURCE OF LIGHT. 

A SOFT PLEASING GLOW. 

AN ABUNDANCE OF LUMENS. 

UNOBTRUSIVE BECAUSE IT IS LARGE. 
REPLACES MANY SMALL LIGHTING FIXTURES. 


A 5600 LUMENS ) A 3000 LUMENS 


136 WATTS 200 WATTS · 


FOR TIRELESS READING—Anpple diffused illumination where 
you want it. 
WHEN IN FRONT ОЕ A MIRROR—Illumination on your face 
—not a glare in your eyes—for facial make-up or shaving. 
IF MORE LIGHT IS DESIRED, JUST ADD MORE 
LAMPS TO THIS UNIT INSTEAD OF BUYING MORE 
FIXTURES, MORE METAL, MORE WEIGHT, MORE 
WIRING AND MORE COSTLY MAINTENANCE. 
YOU CAN NOW GET THESE LARGE FIXTURES 
BECAUSE— 


They require large, light weight transmitting shades 
now available in “Safety 68” Plexiglas. 
They require long lamps now available in fluorescent. 
They must have quick easy access to lamps— 
a Safety Company feature. 


THE SAFETY CAR HEATING AND LIGHTING COMPANY, INC. 
New York, Chicago, Philadelphia, St. Louis, Boston, San Francisco, Montreal 
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New York Central 
Pennsylvania 
Pullman Company 
Union Pacific 
Missouri Pacific 


Is your name héfe? 


Seaboard 
Atlantic Coast Line 

Southern Pacific 

Љісадо Burlington & Quincy 
Chicago & North Western 
e 
Louisville & Nashville 

ew York New Haven & Hartford 

Texas & Pacific 


Pere M 
Northern Pacific PROGRESSIVE 
© 


Great Northern AMERICAN RAILROADS 


Erie Railroad 
St. Louis-San Francisco 


Chicago & Eastern Illinois are equipping 
Norfolk & Western · th е ir 
e [ ] 
Wabash newest and finest 
Illinois Central p assenger cars 
Gulf Mobile & Ohio А 
Western Pacific with. eo 


Canadian Pacific 


W AUG HT WAT 


WAUGH EQUIPMENT COMPANY, NEW YORK 
Chicago • St.Louis * Canadian Waugh Equipment Company: Montreal 


TROUBLES SUBSIDE 


It was a slow and troublesome job to drive small slotted 
screws in fastening a pressed fabric panel on this electrical 
relay for the P-80 Jet Plane. Frequent driver skids gouged 
the special fungus-resistant varnish, forced disassembly 
and junking of marred panels. 


NEW STRENGTH SUPPLIED 


Design engineers favor Phillips Screws, because they not 
only speed output and reduce costs . . . they also permit 
design improvements that add strength, often with the use 
of fewer screws. This advantage is especially evident in 
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OUTPUT HITS STRIDE 


Assembly of this part was speeded up 400% when a change 
was made to Phillips Recessed Head Screws. Fumbling 
was ended, and a spiral driver could be used, permitting 
faster driving. Driver skids were eliminated, along with 
waste of parts and time for disassembly and reassembly. 


a 


SHOW IT WITH PRIDE 


Wherever screw heads are exposed, the Phillips Recess 
adds a sales advantage. No unsightly burrs to snag clothing 
or nick fingers — and sidetrack sales! Its ornamental design 
blends with modern contours – and it needs опу a quarter 


compact, complicated assemblies. e 


[ts Phillips. the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 
... It's the exact pitch of the angles that eliminates driver skids. 
... It's the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 
... It's the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS <7 SCREWS 


WOOD SCREWS « MACHINE SCREWS , SELF-TAPPING SCREWS • STOVE BOLTS ` 
e * o © © © © Made inall sizes, types and head styles « © e e è e s: 


The Н. M. Harper Co., Chicago, IM. 
International Serew Co., Detroit, Mich. 
The Lamson & 3essions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Pert Chester, N. Y. 
Manufacturers Screw Products, Chicago, Ill. — Scovill Manufacturing Co., Waterville, Conn. 

Milford Rivet and Machine Co., Milford, Conn. Shakeproof Ine., Chicago, 111. 

The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 
Wolverine Bolt Co., Detroit, Mich. 


| 
turn to line up – looks well in any position. | 
| 


Pheoll Manufacturing Co., Chicago, IIl. 


American Screw Co., Providence, R. 1. 
Reading Screw Co., Norristown, Pa. 


Atlantic Screw Works, Hartford, Conn. 
The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, 111. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
General Screw Mfg. Co., Chicago, 111. Parker-Kalon Corp., New York, N. Y. 
Pawtucket Screw Co., Pawtucket, В. 1. 
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| THE WEATHERHEAD COMPANY, 


Cat 


[ | 
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» CLEVELAND 8, OHIO 
Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada — St. Thomas, Ontario 


BRANCH OFFICES: 


December, 1945 


NEW YORK Ы 


PHILADELPHIA 
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ı addition to indus- 
ıl hose, Weather- 
in head plants make ail 
types of fittings, 
valves, hydraulic cyl- 
inders and other parts 
m ‘for these industries: 


2 


AUTOMOTIVE 
* 
REFRIGERATION 

| * 
RAILROAD 
* 
MARINE 
* 


FARM 
EQUIPMENT 


- * 
І ROAD 
_ MACHINERY 


New uses are being found daily for the application of our 
improved industrial hose lines on machinery of all kinds. 
We manufacture hose assemblies of all types to withstand 
pressures up to 10,000 P.S.I. They can be equipped with 
either permanent crimped ends or with re-usable, quick- 
attachable hose ends. For information or literature write 
or phone any Weatherhead branch office. 


DETROIT . CHICAGO Ы ST. LOUIS . LOS ANGELES 
D 


ademark Reg. U.S. Pat. Offi 
Tis Owens-Corning Fiberglas Согр. 


Fiberglas Fibers Do Not Absorb WMotsturc 


Thermal insulations for Passenger Cars, 
Refrigerator Cars, Tank Cars and Locomotives. 


Fiberglas* is sold to Railroads and Car Builders exclusively by 


@) GUSTIN-BACON MFG. COMPANY ¥ 


ESTABLISHED 1898 KANSAS CITY 7, MISSOURI 


New York Philadelphia Chicago Tulsa Houston Fort Worth San Francisco 
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 Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service . . . Water-Cooled Furnaces . . . Super- 

1 2. . Economizers . . . Air Heaters . . . Pulverized- 
- . . . Chain-Grate Stokers . . . Oil, Gas 
Multifuel Burners . , . Seamless and Welded Tubes 
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. Refractories . . . Process Equipment. 


of Steel Tubing 


For Making 
All Kinds of Parts 


‚.. Better... Faster... Cheaper 


Е INDING the right kind of tubing—Seamless or 
Welded—for any mechanical requirement is greatly 
simplified when the problem is put up to Babcock 
& Wilcox. Matching tubes to jobs—finding the steel 
analyses best suited for making load bearing and 
structural parts—is a specialty with B&W. 


To this end, metallurgists and technicians are con- 
tinuously searching for better alloys—testing for 
proper hardness and hardenability—checking yield 
strengths, elongation, and tensile strengths against 
service demands. At B&W your problems are con- 
sidered in the light of experience with an unusually 
large variety of analyses, many of them available 
from no other source; first-hand knowledge of the 
fabricating, machining, heat-treating, and other 
capabilities of steels from simple low carbons to 
high alloys. Making a complete range of both Seam- 
less and Welded Tubing, B&W is in a position to 
match tubes to jobs without prejudice toward any 
type or materiale. B&W applications are therefore 
impartial and unbiased. 


Perhaps B&W's diversified tubing experience and 
facilities can help you effect production short-cuts 
to better machined and structural parts . . . save 
time, costs and materials. Now is a good time to 
find out from the nearest B&W office. 


BABCOCK 
* WILCOX 
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-betten Talk 


The low first cost you look for, and the long wear-life you 


demand, are BOTH. answered in railroad pins and bushings 
from API. We have the skill and experience that counts... 
plus the right equipment for long, fast production runs. For 
maintenance replacement or original installation, talk with 
men who know your problems—and have the right answers! 


Ап API representative is ready to act fast—now—in your behalf. 
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AERONAUTICAL PRODUCTS, Inc. 


Plant and General Offices: Washington Court House, Ohio. 


~ 
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This photomicrograph shows the distinctive lead “soap” formations 
resulting from Red Lead's reaction with the vehicle. Note how the rod- 
like projections radiating from central cores spread out and intermesh. 
This makes a strong, flexible, interwoven structure—just as the individ- 
ual fibres in a piece of cloth are intertwined to make cloth tough and 
durable. This type of soap formation is unique with “lead” paint films. 


eee a 


another important reason why 


Why is Red Lead outstanding as a metal 
protector ? 

One of the major reasons is this pig- 
ment's remarkable ability to impart to the 
paint film strong, tough, intertwining lead 
“soap” formations—as shown in the photo- 
micrograph above. 

These unique lead *soaps" improve the 
paint film in many ways. For one thing, 
they form a dense, intermeshing matrix 
which restricts the passage of water 
through the film. And rusting does not take 
place without the presence of moisture. 

For another, they mechanically rein- 
force the film, giving it extra strength and 
toughness. 

And again, Red Lead “soaps” contribute 
all-important elasticity — allowing move- 
ment along their intermeshing projections. 
This action helps prevent the ruptures to 
which a hard, unyielding film is subject. 
Moreover, when a paint film dries and 
ages, decomposition of the vehicle sets in. 
But, because of Red Lead's ability to com- 
bine with the decomposition products and 
form soaps, it increases both the durability 
of the paint film and its adhesion to the 
base metal. 

Red Lead's extra strength, toughness 
and elasticity are demonstrated by the ten- 
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sile strength test below and substantiated 
by exhaustive research and field service. 


Remember, too, that Red Lead is com- 
patible with practically all vehicles com- 
monly used in metal protective paints, in- 
cluding phenolic and alkyd resin types. 


Specify RED LEAD for All Metal Protective Paints 


The value of Red Lead as a rust preventive 
is most fully realized in a paint where it is 
the only pigment used. 
However, its rust-re- 
sistant properties are 
so pronounced that it 
also improves any mul- 
tiple pigment paint. 
+x“ * * 


In this tensile strength test- 
er a typical Red Lead paint 
film has been stretched 18% 
without breaking. In with- 
standing this elongation it 
has maintained a load of 
920 grams. Any film that 
exhibits these characteris- 
tics has unusual strength, 
toughness and elasticity. As 
metals expand and contract 
only a fraction of one per- 
cent, this film would adhere 
under the most extreme 
conditions. 


No matter what price you pay, you'll 
get a better paint for surface protec- 
tion of metal, if it contains Red Lead. 


Write for New Booklet —"Red Lead in Cor- 
rosion Resistant Paints" is an up-to-date, 
authoritative guide for those responsible 
for specifying and formulating paint for 
structural iron and steel. It describes in 
detail the scientific reasons why Red 
Lead gives superior protection. It also in- 
cludes typical specification formulas — 
ranging from Red Lead.Linseed Oil 
paints to Red Lead- Mixed Pigment-Var- 
nish types. If you haven't received your 
copy, address nearest branch listed below. 
* * * 

All types of metal protective paints are 
constantly being tested at National Leads 
many proving grounds. The benefit of our 
extensive experience with Red Lead paints 
for both underwater and atmospheric use 
is available through our technical staf. | 

NATIONAL LEAD COMPANY: New Yast 

6, Buffalo 3, Chicago 80, Cincinnati 3, Ciems- 

land 13, St. Louis 1, San Francisco 10, Ber- 

ton 6 (Natlonal-Boston Lead Co); Piho- 

burgh 30 (National Lead & Oil Ca of 

Penna); Philadelphia 7 (John T. Lewis & 


Bros, Co.) ; Charleston, W. Va. (Evans Leet 
Division). 
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Easier Cleaning 


Washin More E ffective 


from Boiler Metal 


A protective coating of APEXIOR NUMBER 1, a few 
thousandths of an inch thick, over the water side of loco- 
motive boiler shells and other surfaces exposed to boiler 
water and steam makes a big saving at shopping time. 


APEXIOR retards formation of scale and prevents any 
chemical bonding with the metal. What scale does adhere 
comes away easily. Furthermore, an APEXIORIZED sur- 
face remains smooth; boiler deposits have little to cling to, 
and flush away easily. 

By preventing water-or-steam contact with metal, 
APEXIOR NUMBER 1 effectively retards or checks cor- 
rosion and pitting in locomotive boilers. Coating water 
contact areas subject to embrittlement oraccelerated stress 
corrosion has proved effective in minimizing these haz- 
ards. The APEXIOR NUMBER i coating needs no at- 
tention between shoppings. 

APEXIOR NUMBER 1 is applied in thousands of loco- 
motive boilers subject to Interstate Commerce Com- 
mission inspection. 


Supplements Feedwater Treatment 


APEXIOR NUMBER 1 is brush-applied and therefore 
is not a substitute for feedwater preparation or chemical 
treatment. It is inert to all the chemicals generally used 
and supplies protection for metal in service under boiler 
water and steam temperatures and pressures, supple- 
menting the work of the chemist and water service 
engineer by increasing the durability and raising the 
service quality of the boiler metal. 


APEXIOR NUMBER 3 


This brush-applied, durable coating protects the water 
space of locomotive tenders. It air-dries to a chemically 
inert, shiny-black film, resistant to water or moisture and 
chemicals used in water conditioning. It does not affect 
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New Metal Kept New = Old Metal Given 
For Years New Life 
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Interior of Locomotive Boiler Shell after 314 years of opera- 
tion without cleaning. This shell had been sand blasted and 
surfaced with APEXIOR NUMBER 1. 


potability of water. Picture shows interior of tender cis- 
tern 21 months after surface at right was coated with 
APEXIOR NUMBER 3. Corroded surface at left was not 
coated, for comparative test. 


See Locomotive Cyclopoedia. And write for Bulletin; 


THE DAMPNEY COMPANY OF AMERICA: - 
Hyde Park, Boston 36, Mass. 


Please send free Bulletin. 
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Spicer-equipped trains span the nation. Here's 
another one— it's a Lehigh Valley Railroad 
streamliner, and it's one of the more than 2000 
Spicer Drive installations used by 27 different 
railroads all over the country. 

The Spicer Positive Generator Drive will help 
you solve many of the service and comfort require- 
ments of today's railway travel. 

The modernization of existing cars, and the 
development of new cars incorporating high 
standards of passenger comfort, will require in- 
creased and more dependable electrical power to 
operate satisfactorily with the expanded use of 
air conditioning, improved lighting, electro- 
mechanical water coolers, radio, electric kitchen 
equipment, etc., and other improvements to come. 
Cars will operate generally at higher speeds and 
will be much quieter and smoother. All of these 
are factors emphasizing the importance of using 
a reliable generator drive. 


42 YEARS OF 


Spicer _ 


SERVICE 
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LEHIGH VALLEY RAILROAD 


uses the SPICER 
Hosttive Generator Drive 


The simple means of applying the Spicer Drive 
makes it readily adaptable to both old and new 
cars with few, if any, changes necessary in the 
car, truck or axle construction. 

Other Spicer features include high efficiency and 
economy, safety, quietness and smoothness. Write 
for full details and literature describing al) the 
profitable advantages Spicer Positive Generator 
Drives make available to you. 


AUTOMATIC CLUTCM 7 


Jes 


RAILWAY TYPE PROPELLER SHAFT 
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Exterior and cross-section view of Spicer Positive Generator Drive 
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ODERN HANDLING METHODS 


There’s no time to lose in getting 
operating costs on a competitive 
peace-time basis. Modern methods 
of handling are now a must. Electric 
industrial trucks, for example! Pallet- 
ized loads! And, of course, the newest 
development in motive power Storage 
Batteries . . . the sensational Philco 
"Thirty" that gives 30% longer life! 
Try Philco "Thirty" in your hardest- @ The new Philco “Thirty” Indus- 
working trucks. The tougher the job trial Truck Storage Battery, that gives 
the better it shows up. Write for the 30% longer life, is identified by its 
facts today. distinctive red connectors. 


PHILCO 4 


PHILCO CORPORATION - STORAGE BATTERY DIVISION - TRENTON 7, NEW JERSEY 
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SECOND-GRADE TIRES DON'T PAY... 


shud the Same Goes for Electric Coils 


* Tires and coils have one big thing in common. 
The man who depends on automobile travel to make 
his living buys the best tires he can find . . . the 
operation which depends on electric power needs 
the best coils which can be had. Premature failure 
means lost production in either case. 

Four-ply tires are standard on new passenger 
cars. But the hard-riding salesman puts six-plies, or 
"deluxe" four-plies, on his car. He wants no tire 
trouble; he wants to reach that appointment on 
time. Do you? 

National coils "get you there on time.” When 
standard construction can do the job, we furnish 


the best. But no rigid production-line technique 
cripples our ability to design and build special coils 
to overcome the causes of persistent, recurring coil 
trouble. When your electrical unit fails, call im 
National . . . the failure will be analyzed to deter- 
mine its cause . . . replacement coils will be engi- 
neered to give you the longest possible coil life 
under the conditions imposed. If your conventional 
winding is merely changed to Mica-Glas or your 
old winding is completely modernized, it is because 
the change will benefit you in lower operating and 
maintenance costs. 
Call in National. It will pay you. 


NATIONAL FLECTR 


* COLUMBUS 16, 


ELECTRICAL ENGINEERS MAKERS ot 


ELECTRICAL COILS АМО — INSULATION — 
TRADE 


IC СОП, COMPANY 


OHIO, U. S. A. 


REDESIGNING AMD REPAIRING OF 
ROTATING ELECTRICAL MACHINES 
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Over 17,200 sets of this modern 
freight car truck are already in 
service or on order by 44 rail- 
roads and private car owners. 


A-S-F Uo Coro TRUCK (кэ) 


NO SPRING PLATES—NO SPRING PLANKS 


7 lm 


AMERICAN 
STEEL 


FOUNDRIES 


CHICA G.Q' ә 


LONG SPRING TRAVEL • CONSTANT FRICTION CANTANI 


Good lamps 
are the heart of 


good lighting 


Overhead. G-E fluorescent lamps in continuous lines of light impart a cheerful 
atmosphere to this dining car interior. G-E incandescent lamps 
give added down light over the tables. 


For tomorrow, G-E Slimline lamps: will join 
with G-E fluorescent. and filament lamps (0 


bring you new help, greater service from lighting. 


G-E LAMPS 
GENERAL @ ELECTRIC, 


A 
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HOW TO LIVE COMFORTABLY- 


pd 


THE DRAWINGROOM-BEDROOM CAR 
Another new idea that wi make railroads 
tomorrows praefayred formeof {гау 


... and the world’s most dependable 
under-car drive guarantees that comfort! 


Yes . .. whether you're speeding along at 60 miles an 
hour or faster, you'll live in gracious comfort in this 
newest creation of railroad car designers. By day a 
luxurious, spacious drawing room, by night a comfortably - 
appointed bedroom . . . with a private, enclosed bath 
attached. It's travel comfort de luxe. That is, it is if the 
under-car drive that provides the power for air condi- 
tioning, lighting, and other electric requirements does not 
fail. Because this power source must not fail, forward- 
thinking railroad car designers and managements are 
specifying more Dayton “D-R” V-Belt Axle Drives for 
luxury cars than any other make. They know that these 
Dayton Drives provide the highest performance and 
safety factors of any under-car drive built. Let a Dayton 
railway specialist show you proof why Dayton “D-R” 
V-Belt Axle Drives are preferred two to one. Write to 


| THE DAYTON RUBBER MANUFACTURING COMPANY 
DAYTON 1, OHIO 
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THE MARK OF TECHNICAL EXCELLENCE IN SYNTHETIC RUBBER 
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The Heart 

of tomorrow's 

‚ railroad travel 
E comfort 


Advantages of the Dayton "D-R" V-Belt Axle Drive 


1. Quiet and smooth performance with high avail- 
ability—in 15 years a mechanical failure due to 
V-Belts has never been reported. 

2. Provides a flexible, cushioned connection be- 
tween the car axle and the driven unit that protects 
generators and other equipment should a mechan- 
ical failure occur. 

3. It is convenient and economical to install . . . 
no complicated or expensive truck changes are 
necessary . . . no special axles are necessary. 

4. Duplicate equipment is not necessary to take 
care of emergencies—when wheel changes must be 
made, only the axle pulleys need to be removed. 

5. It greatly reduces maintenance cost on me- 
chanical equipment as well as on the drives 
themselves. 

6. It imposes a minimum weight on the car axle. 
1. It is easy and simple to install, safe and de- 
pendable in operation, and insures uninterrupted 
performance. 
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MAKERS 


History 


Evo S dena کے وو ی‎ 


Chicago and North Western — Union Pacific "City of Denver” and "City of Los Angeles” meeting in Chicago 


Here are makers of railroad history ... streamliners that 
regularly maintain whirlwind schedules on two of America’s 
longest, toughest runs. A 1047-mile dash daily between Chi- 
cago and Denver... a 2299-mile race between Chicago and 
Los Angeles every third day! These are triumphs of Chicago 
and North Western — Union Pacific operation of crack fleets. 

Back of this success is Diesel dependability . . . and correct 
lubrication. Chicago and North Western and Union Pacific 
use Sinclair Gascon Oil for lubrication of the Diesel locomo- 
tives hauling these outstanding trains. 

Sinclair Gascon gives cool engine operation with absence 
of deposits that cause ring sticking and carbon troubles. Its 
wear-prevention qualities hold down expensive replacements. 
Let our Engineers tell you more about the advantages of using 
Sinclair Gascon Oils. 


á 


SINCLAIR REFINING COMPANY, RAILWAY SALES, NEW YORK * CHICAGO * SAINT LOUIS * HOUSTON | 
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HONEYWELL FULL MODULATION CONTROL 


CONVENTIONAL FULL ON-FULL OFF CONTROL 


“FULL MODULATION” 


DIESEL ENGINE SHUTTER CONTROL 


Full modulation control means accurate and 


positive positioning of the diesel engine radiator 
shutters. It means that only enough air is per- 
mitted to pass through the radiators to maintain 
engine cooling water and oil temperatures at 
exactly the degree required, regardless of outside 
temperature, speed or load conditions. 
Contrast full modulation control to the con- 
ventional “‘off-on” system, which means periodic 
delivery of cooling air with an alternately hot 
and cold engine cooling water condition, which 
obviously cannot be as efficient as constant 
proper temperature. 
e modulating feature of the Honeywell Shut- 


M I 
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neywell 


ter Control System makes possible not only full 
modulation of the shutters, but also permits step 
or sequence control of shutters and fan operation. 
Honeywell full modulation control is fully auto- 
matic. It is simple, safe and foolproof, as evi- 
denced by hundreds of thousands of miles of ac- 
tual service on freight and passenger runs from 
coast to coast and from Canada to the Gulf, under 
all types of varying weather and load conditions. 

If you are not already familiar with the 
Honeywell full modulation diesel engine shutter 
control system, write Minneapolis-Honeywell 
Regulator Company, Railway Controls Divi- 
sion, 433 East Erie Street, Chicago 11, Illinois. 
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: Protect the heart of your Diesel Engines by installing the 
Bearing Watchdog System. With this tried and proved crank- 
shaft protector, wear beyond predetermined limits or shellout of 
connecting-rod and main bearings can be detected in plenty of 
time to prevent any damage to the crankshaft. 

The system can be operated either pneumatically or hy- 
draulically. Under pneumatic operation, it is connected to an 
external air supply, and a constant air pressure of from ten to 
fifteen pounds is normally maintained. No electrical circuits enter 
the crankcase. 

An adjustable *watchdog" or trip-lever installed under 
each connecting-rod throw, and a lug attached to each connecting- 
rod bearing cap, provide the points of contact which sets the sys- 
tem into action. Other units of the system include a dump-valve 
which can be attached to the Serv-O-Motor of any standard hy- 
draulic governor, and a control box containing an air-pressure 
reducing valve and tell-tale light. The various parts are con- 
nected by copper tubing. 

Allowing for expansion and flexing in the engine, the clear- 
ance between the Watchdog and the lug is set to represent the 
maximum amount of wear permissible. If a connecting-rod bear- 
ing or main bearing wears excessively or shells out, the lug strikes 
and trips the Watchdog, releasing the pressure from the system 
which activates the dump valve on the governor. This effects an 
immediate engine shutdown and simultaneous lighting of the tell- 
tale light. 

Protection is also afforded if a main bearing goes out, be- 
cause the crankshaft will flex sufficiently to trip the Watchdog. 
The engine is protected in case of broken connecting-rod caps, 
broken cap-bolts or connecting-rods, because anything that re- 
leases the air pressure from the Watchdog System causes an al- 
most instantaneous engine shutdown. 

Write today for illustrated folder and complete details 
about this important crankshaft protector! 


@ PROTECTS THE CRANKSHAFT 
ө PERMITS MAXIMUM BEARING WEAR 


e MAKES FREQUENT BEARING INSPECTION 
UNNECESSARY 


= LOCATES FAULTY BEARING INSTANTLY 


e OPERATES EITHER HYDRAULICALLY OR 
PNEUMATICALLY 


e SIMPLE... POSITIVE. .. HAS LOW 
MAINTENANCE FACTOR 


e PROTECTS THE ENGINE 


PAXTON DIESEL ENGINEERING COMPANY-OMAHA 5, NEBRASKA x A Subsidiary of Paxton-Mitchell Company, Mfgs. of P-M Metallic Rod Pocos 


BEARING WATCHDOGBzi 
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` a Stabilized 


Webster’s may not define it that way, 
but “STABILIZED” means “an Asset” 
to the railroad and to the shipper when 
it is used in Barber STABILIZED Trucks. 
Barber STABILIZED Trucks by con- 
trolling the ride of freight cars assure the 
shipper that will reach their desti- 
nation safely. Barber STABILIZED 
Trucks by preventing harmonic bounce, 
bolster and column wear and spring 
breakage assure the railroad economic 
| operation, 

Yes, 56 different railroads and private 
| car lines have found that “STABILIZED 
| TRUCKS” means “an Asset” because 

they have now been supplied for over 
| | 100,000 cars 


STANDARD CAR TRUCK COMPANY 


332 SOUTH MICHIGAN AVENUE CHICAGO 4, ILLINOIS 
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WE DON’T LET 'EM DOWN WHEN 
THE TEMPERATURE GOES UP! 


Sturtevant Air Conditioning Makes 
High Temperature Shut- Offs 
A Thing of the Past! 


HERE IS AN AIR CONDITIONING SYSTEM that will 
keep running without interruption — even when 
you’re operating in the highest ambient tempera- 
tures to be found in the United States. You can 
forget about exceptionally high outside tempera- 
tures — such as you find in the southwest—that 
would ordinarily cut-out the system. 

With the Sturtevant Evaporative-Condenser 
Unit, an extra cooling effect produced on condenser 
coils liquifies the Freon gas inside, and reduces 
pressure to a level well under safety limits. Sus- 


STURTEVANT GIVES YOU ALL 4 RAILROADING ADVANTAGES 


1 More uniform temperature and 
humidity conditions in the car. 


2 Equipment designed for easy 
maintenance. 


3 Equipment designed for 
minimum space and weight. 


4 Equipment that requires a 
minimum power load. 


pended underneath the car, the Evaporative-Con- 
denser sprays large quantities of water over the 
coils, then evaporates the water with a blast of air. 
Built for continuous operation over great dis- 
tances, the unit is provided with a 175-gallon 
stainless, leak-proof, steel tank which supports a 
motor driven pump. 

This Unit is but one of several new types of 
Sturtevant Railroad Equipment. Whether your 
operations demand simple pressure ventilation or 
a complete air conditioning system, it will pay you 
to talk with a Sturtevant Engineer. 


B. F. STURTEVANT COMPANY 
Division of Westinghouse Electric 
HYDE PARK BOSTON 36, Mass. 
Branch Offices in Principal Cities 


Sturtevant 


Фф to Uke 


TURTEVANT "'Railvane" Units or Systems are used by 40 railroads and are covered by more than 80 issued patents and patents pending 
december, 1945 
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NATIONAL M-17-A DRAFT GEAR 
2235" long 
A.A.R. Approved 


d NATIONAL M-50-B DRAFT GEAR 
20/5" long 
A.A.R. Approved 


NATIONAL K-4 DRAFT GEAR 


Designed especially to meet the require- 
ménts of high speed passenger service. 


Specify NATIONAL Draft Gears 
for efficient, economical service. 


NATIONAL MALLEABLE AND STEEL CASTINCS CO 
General Offices: CLEVELAND, OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Pork, !!! 


li-Vent panels with incandescent lighting fixtures, in deluxe coach 


MULTI-VENT is an exclusive method for 


delivering air through ceiling panels to oceu- 
pied spaces. It provides the efficient air 
distribution, without drafts, required for 
passenger comfort in modern railway 
equipment. 


MULTI-VENT draftless ventilation is 


serving in many hundreds of cars, in all parts 
of the country, and has proved its ability 

to provide uniform temperatures and 

all the other features contributing ; 
to comfort. 


MULTI-VENT is easily installed in any type 
of car and can be used with any type of 
lighting equipment. Write for Bulletin 

No. 6110 giving examples of many 

types of applications. 


1334-58 NORTH KOSTNER AVE. + CHICAGO 51, ILLINOIS 


OFFICES: NEW YORK + BALTIMORE • PITTSBURGH e ST.LOUIS • ST. PAUL + SAN FRANCISCO 


Export Department: International Railway Supply Co., New York 
Canadian Agents: The Holden Co., Ltd., Montreal 


YOUR PASSENGERS PREFER FLUORESCENT LIGHTING 


RAILWAY r ORESCENT LIGHTING 
nets £Z D 


In the competitive transportation field o today mode ii £4 system incorporates dual series circuit 
zation is recognized as a necessity. For passenger illumi- mplicity of series wiring. It provides mor 


nation the trend is definitely toward flu t 


ns of light per input watt as compared wit 
££ VIBRATOR CONVERTERS MOST EFFICIE mens per watt for old fashioned incandes 
Converters are the most efficient and eco idual lamp control is available where 
providing your coaches, diners, lounge 


constant level of light is assured by in 
with modern fluorescent lighting. 


zulation. 
FOR RADIO EQUIPMENT, TOO. Two-way radix 
trains is also provided for by the £ Vibr 
It is likewise the means of giving your 
extra convenience of standard radio recepti 
razor outlets. 


DESIGNED FOR RAILWAY USE. With railway па 
££ developed a compact, lightweight powe 

system. It operates ten 42" Slim-Line fluores 
from 32 volts DC or any other input volta 
For larger number of lights, multiple units m 


lity thoroughly proved over a perioc 
railway fluorescent lighting, you пее 


Е. FLUORESCENT DC-AC CONVERTER. 
ati 2" Slim-Line fluorescent lam 
stantaneous starting and high efficiency, 
voltages: 12, 24, 32, 110, or | 
are 1454 x 13 x 8. 1 


COPYRIGHT 1945 ELECTRONIC LABORATORIES, INC 


LABORATORIES, INC. 
INDIANAPOLIS < 


VIBRATORS AND VIBRATOR POWER EQUIPMENT FOR LICHTING, COMMUNICATIONS, ELECTRIC AND ELECTRONIC APPLIC 


Q РАН WAY - 


DEADWEIGHT CUT 26% 
N TWENTY-FIVE NEW HOPPER CARS 


р 007 а 


Twenty-five 70-ton hopper cars made 
of Alcoa Aluminum by the American 
Car and Foundry Company for a 
leading southwestern railroad are 


now off the production line. Alumi- 
num alloy is used for the entire body 
of these cars, except the center sill 
and bolster, which are made of steel. 
Average scale weight, empty, is 
37,000 pounds per car, compared with 
an average of 50,100 pounds for the 
conventional all-steel 70-ton hopper car 
—a saving of 26% in deadweight. The 
aluminum car carries 614 tons more than 
the corresponding A.A.R. steel car without 
imposing any more weight on the axles and 
without requiring any more locomotive power. 
Cars are equipped with Type AB Empty and 
Load Brake. 
These aluminum hopper cars were designed to 
purchaser’s specifications by American Car and 
Foundry Company and Alcoa engineers, ALUMINUM 
Company oF America, 1929 Gulf Bldg., Pittsburgh 19, Pa. 
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MADE OF ALCOA ALUMINUM; WEIGHS ONLY 37,000 POUNDS 


М СОА ALU " 
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Specify EXIDES 
wherever this symbol 


appears in your plans 


Extra electrical innovations, which form a рап 
of most plans for the fine new cars soon ê 
come, call for added power — trustworthy and 
economical power. All are assured when Exide 


batteries are specified. 


On thousands of coaches and Pullmans, Exide 
Ironclads are keeping cars bright and air 
conditioning units functioning smoothly even 
during long stops. They are cranking Diesel 
locomotives, powering train telephones and 
signal systems. And Exides will serve to 
morrow's greater needs with the same depend: 


ability, long-life and ease of maintenance as 


they have since 1891. 


Exide 


IRONCLAD 
BATTERIES 


THE ELECTRIC SFORAGE BATTERY COMPANY, Philadelphia 32 . Exide Batteries of Canada, Limited, Toroct 
130 RAILWAY MECHANICAL, ENGINE? 


This composite hopper-bottom car 
s one of 500 coal cars built at the 
Centralia, Illinois shops of the 
Ilinois Central Railroad, in which 
oressure-treated wood was used for 
:omposite bottoms and sides. 
Dense shortleaf yellow pine, 
pressure-treated with creosote to a 
inal net retention of 6 Ib. per cubic 
loot, was installed in the car bot- 
oms. Sides, which were also dense 
ihort-leaf yellow pine, were pres- 
sure-treated with 34 lb. Chromated 


Zinc Chloride per cubic ft. of wood. 

The engineers anticipate long 
service life from these cars, and the 
performance of pressure-treated 
wood.in other applications certainly 
justifies this expectancy. Wherever 
car material, notably decking, must 
take severe mechanical punish- 
ment or is subjected to decay, pres- 
sure-treated wood has given from 
two to three times the service of 
untreated material. Many so-called 
“mechanical” failures are actually 


900 
Coal Cars 
equipped with 


by the 
Illinois Central 
Shops 


induced by decay, which is com- 
batted by proper treatment. The 
treated wood is not subject to cor- 
rosive attack, first cost is low, and 
maintenance is held at a minimum. 
We will be glad to send you in- 
formation on typical treatment spe- 
cifications used by representative 
railroads, if you will write. 


KOPPERS COMPANY, INC. * WOOD PRESERVING DIVISION 


PITTSBURGH 19, PA. 


Buy Victory Bonds 
— and Keep Them! 


ВІ 


You get these... 


8 IMPORTANT ADVANTAGES 


when Alkaline 
Batteries ride 


the Caboose... 


A 25-cell, 32-volt alkaline battery 


As A POWER source for train communica- 
tion equipment on caboose cars, Edison 
Alkaline Batteries provide the same out- 
standing advantages that account for their 
fine performance and long service records 
on railway passenger cars. Their construc- 
tion and inherent operating characteristics 
... listed at the right . . аге your assurance 
that they will give (1) longer service life 
than can be obtained from other types of 
batteries, (2) unequalled dependability and 
(3) low operating costs. 

Ask for Bulletin S. B. 1005. It is prepared 
to provide railroad and equipment manu- 
facturers with electrical data, dimensions 
and weights for selecting batteries for this 
service. Edison Storage Battery Division of 
Thomas A. Edison, Incorporated, West 
Orange, New Jersey. 


Саон 


ALKALINE BATTERIES 


Typical installation of an alkaline battery under о caboose sec! bunk 


ө Alkaline batteries are light in weight. 


e They are durable mechanically; because of their stee! 
cell construction, they will withstand successfully the 
mechanical shocks incidental to freight train operation. 


e They are foolproof electrically; are not injured by « 
cessive charging or by overdischarging which are likely 
to occur as a result of run variations whether the caboose 
car is provided with generating equipment or the batterie 
are charged from yard power. 

ө They accept charge rapidly; can be completely charge: 
at full normal rate up through the finish, or at higher 
rates for short periods regardless of state of charge. 


e They resist temperature extremes; are not subject to 
injury by freezing. 
e They can stand idle indefinitely without injury. Mere: 


discharge, short-circuit, and store in a clean, dry place. 
| 


ө They are free from corrosive acid fumes; may be ir 
stalled in close proximity to delicate apparatus. 


e They are simple to maintain. 
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SCULLIN MEANS STAMINA | | = 
IN LOCOMOTIVE CASTINGS 
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Relentless Tests Show Strength to Spare 
he most modern testing facilities and production controls — 
plus almost a half-century's rich experience — are your 


assurance of unfailing dependability in every Scullin casting. 


SCULLIN STEEL Cl) 


SAINT LOUIS 10, MISSOURI 


YRERS SINCE 1895 


S7 
FEL CASTING MANUFACT 


NEW YORK e CHICAGO e PHILADELPHIA e CLEVELAND e ST. PAUL e BALTIMORE e RICHMOND, VA. e MEXICO CITY, D.F. 
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VY METAL WORKING 


i онак 


و 


If you have a problem in heavy 
metal fabrication, a BEATTY 
engineer may have the answer. 
Write us when your next prob- 


lem arises. 


BENDING 


BLANKING 
BULLDOZING 
COPING 
EXTRUDING 
FLANGING 
FORMING 
JOGGLING 
PUNCHING 
Structural 


Plate 
SHEARING 


° SHAPING 


STRAIGHTENING 
PERFORATING 


MACHINE & 
MFG. COMPANY 
HAMMOND 
INDIANA 


New Fifth Edition of 


LAYING OUT for 
BOILER MAKERS 
AND PLATE 
FABRICATORS 


This standard layout 
book, first published in 
1907, has been thoroughly 
revised and brought up to 
date. The locomotive 
boiler chapters have been 
expanded and new chap- 
ters added to cover Lay- 
ing Out and Computing 
Boiler Patches and Laying 
Out for Welded Con- 

SES es struction. Original chap- 
| scale drawings, 20 боор, ters on sheet metal layout 
| index, BÀ x 11%, $800 have been left in and 
layouts for plate fabrication added. The text has 
been entirely reset in easy reading type and the 
all new line drawings are sharp and clear. Written 
in shop language and without resort to higher 
mathematics. 


Contents 


The Subject of Laying Out—Triangulation—Cones and 
Spheres—The Tubular Boiler—Laying Out the Locomo- 
tive Boiler—Constructing the Locomotive Boiler—Laying 
Out and Computing Boiler Patches—Laying Out for Welded 
Construction—Elbows—Layout and Construction of Steel 
Stacks—Transition Pieces and Breechings—Pipe and Pipe 
Connections—Chutes, Conveyors, and Hoppers—Index. 
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TEN DAYS? FREE EXAMINATION COUPON 


Simmons-Boardman Publishing Corp., 
30 Church St., New York 7, N. Y. 


Please send me a copy of the new Fifth Edition of 
Laying Out for Boiler Makers on Ten Days' Free Examina- 
tion. If satisfactory I will remit the list price of $8.00. 
Otherwise I will mail back the book without ebligation. 
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Boiler Design 
is Based on 


0 


\ 


Keep boiler capacity at design rating by eliminating 
and preventing scale and sludge formation on 
heating surfaces. 


WATER CONDITIONER accomplishes this 
"e Makes Pe rfect Match simply and economically in two ways: 


of Brush and Machine 1. RC WATER CONDITIONER chemically 


neutralizes the mineral salts generally found 
in feedwater. 


@ Here's an easy way to get the longest, most A 
2. RC WATER CONDITIONER physically at- 


tacks decomposed animal and vegetable 
matter, either in solution or suspension, 
and reduces it to a soft, easily removed 


trouble-free brush service in your commutating 
motors and generators: give the problem to SPEER. 
Take advantage of the extensive service data 
SPEER has accumulated through almost 50 years' 


specialization In matching brushes—mechanically еш 
and electrically—to individual machines. RC WATER CONDITIONER also increases the 
SPEER knows, from long experience, the brush quality of steam — wet steam is eliminated. 


grade best suited for any set of operating char- 
RC WATER CONDITIONER is complete — There 


is nothing to add — Requires no Pre-Boiling. 


acteristics and service conditions. Its all-inclusive 
line of standard and special carbon, graphite, 
electro-graphite, and metal-graphite brushes, in- 
cludes grades that will deliver peak performance 


In your equipment—with fewest brush renewals, Mail the Coupon Today 
less maintenance. 

For utmost freedom from such brush troubles as PRODUCTS 
burning, sparking, overheating, and excessive 
wear and energy losses—for brushes perfectly RR ج‎ re ee URL IN UE a 
matched to your machines—call on SPEER. Write RIDGEFIELD CHEMICAL PRODUCTS COMPANY 
for Brush Data Forms. INCORPORATED 

Bank Building RIDGEFIELD, NEW JERSEY 


Please send full data. 


м 
AM. 


CARBON COMPANY 
ST. MARYS, PA. 


CHICAGO * CLEVELAND * DETROIT 
MILWAUKEE * NEW YORK * PITTSBURGH 


@ 270 
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HEAVY DUTY 
TURNING TOC 


N! PERFORMAN 


the Gorham Sei 


== ; Insert Turning Tool re 


design not only 


E: 


tool costs but 


large savings i 


14400 WOODROW WILSON AVENUE 


A 


x 


DETROIT 3, MICHIGAN 


MILLERPAX Y 


JOURNAL BOX PACKING WASTE 


To help your railroad in achieving better operation by 
eliminating waste grabs, waste wipes and rolling of the 
packing is the job of interwoven MILLERPAX Journal 
Box Packing Waste. One large railroad has been using 
MILLERPAX for more than one year with very desirable 
journal box results. 

Interwoven MILLERPAX is available in either all wool, 
all cotton, or any combination of the two packings. 


MILLERPAX — Registration applied for 
Manufacturing Process — Patent Pending. 


MILLER WASTE MILLS, INC. “Winn 
NASH-FINCH CO., Minneapolis 4 


Exclusive Railroad Sales Representative 
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To Keep Them 
Rolling... 


EX-CELL-O 
Hardened and 


Ground Steel Pins 
and Bushings ... 


for Diesel and steam loco- 
motives and tenders, and 
passenger and freight cars 


Railroad Division 


=~. EX-CELL-O CORPORATION 


Detroit 6, Michigan 


... permit progressive automatic 
and hand welding 


A "double production line"—in a 30 ft. 
square space handles all of the progres- 
sive steps of building up 2 sizes of large 
turbine gears simultaneously. 

Four C-F Positioners are grouped radi- 
ally around one automatic welding ma- 
chine—2 No. 12s (1,2200 lb. capacity) in 
diagonally opposite corners, 2 No. 140s 
(14,000 1b. capacity) in the other corners. 
With this arrangement, the single auto- 
matic welding machine can serve all 4 
positioners and is used for all peripheral 
welds on the weldments. For this opera- 
tion, the positioner rotates the tilted weld- 
ment under the electrode at any desired 
speed from 0 r.p.m. up. While the auto- 
matic welding machine is busy on one 
weldment, 3 welders are completing the 
hand welding operations on the other 3 
C+ Positioners, which under push button 
control, turn and tilt weldment to any 
desired position permitting all welds to 


RIESTEDT C0 1309 S. KILBOURN AVE. be easily made “down hand.” 
CULLEN-F . CHICAGO 23, ILL. 


Write for Bulletin WP-22 
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BY-PASS VALVES 


For Drifting Locomotives 


These valves by-pass compression from one end 
of the cylinder to the other, and operate auto- 
matically with the throttle firmly closed, thus 
eliminating the use of steam while drifting. 
Vacuum is destroyed, lubrication is maintained, 
preventing the formation of carbon. This elim- 
inates excessive wear on valve and cylinder 
packing, rings, and reciprocating parts. Oper- 
ating tests have proven that a definite fuel saving 
results from the use of these valves; especially 
when drifting for periods of long duration. 
Write for full particulars. 


E Ld) 


{ЧЕН 
dr] 


= 


Fig. 1. Trayel of cylinder con- Fig. 2. Travel of cylinder con- 
tents at initial movement of pis- tents with piston at 50% of 
ton while drifting. Reverse lever stroke. Reverse lever set at 50% 
set at 50% cut-off. Main piston cut-off. Piston valve in lap posi- 
valve and both by-pass valves tion over cylinder ports and both 
open. by-pass valves open. 


VILOC 


RAILWAY 
EQUIPMENT CO. 
CHICAGO 


Precision Threads 
Quickly Easily 


with self-contained semi-automatic 


RIE 1р No. 65h 


Dies set to 
thread 1^ to 2" 
pipe in 
10 Seconds! 


Workholder 
sets 
instantly! , 


ө Save yourself time and effort in threading Û, I 
1%" and 2" pipe. This rugged steel-and-mall 
65R gives you precision threads faster and witi 
effort than you've thought possible. You like thell | 
second setting to size with one set of chasers that 
stay in the die stock (no extra dies to bother with) 
and the instant-setting foolproof workholder. Preci- 
sion cut high-speed steel chasers and factory tes 
ing of every threader assure you of clean perfect 
threads, smooth faultless operation. For quicker ess 
ier threading buy the 65R at your Supply House 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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€ There are reasons for leadership 
in every line. Better performance, finer qual- 
ity, greater versatility and dependability... 
these and many more have given REX- 
WELD Flexible Metal Hose the high repu- 
tation it has today. A reputation that has 
earned the confidence of industry 
everywhere. Industrial men 
know the advantages of REX- 
WELD. For this rugged, seep- 
proof, airtight product has been 
out-performing ordinary connec- 
tions on a wide variety of appli- 
cations thsoughout industry. 


Let'Flexon," the C.M.H. trade- 
mark character, show you in the 
sketches below some of REX- 
WELD'S outstanding features. 
Then ask us to give you the full 
story about REX-WELD and the 
other flexible metal hose prod- 
ucts in our complete line. 


« Handles steam with utmost 
Ji ‘is. Кр proof to gas, oil, Water 
arching fluids. It is May rust-re-. 


REX-WELD . . . operates efficiently under 
pressures up to 5,000 p.s.i., temperatures 
to 1,000? Е. Greater strength and 
durability are the result of its 50-50 prin- 

| ciple of corrugation . . . of an autogenous 
welding processthat makesthe weld stronger 
than the tube itself. 


REX-WELD . . . 
steel in sizes from 3/16-in. to 4-in. LD. 
(їпс!.), with annular or helical corrugations, - 

` braided or. unbraided depending on re- 
quirements. REX-TITE heatproof mechanical 
couplings are easy to install and are re- 
‘usable. 


is available in bronze and ~ 


Flexible Metal Hose for Every Industrial Use 


CHICAGO M 0 METAL HOSE Conponarıon 


MAYWOOD, ILLINOIS 


ants: Maywood and Elgin, Ill. 


December, 1945 


FLEXIBLE METAL HOSE! 


v d^^hpo ^5 


THE CHIKSAN FORMULA 


'for perfect flexibility meets every 
demand of industry 


CHIKSAN BALL-BEARING Swivels got their start and built 
their reputation for perfect flexibility in the Petroleum Indus- 
try. As this Industry became more and more important as a 
vital source of materials for. the manufacture of synthetic 
products, Chiksan Swivels have proved their adaptability to 
every need... wherever flexibility is required . . . on lines 
handling steams, acids, alkalies, chemical compounds, gas, 
gasoline, etc. Many new applications have been developed 
to speed up production for war and for peace. There are 
over 500 different Types, Styles and Sizes of Chiksan Swivels. 
Tell us your requirements and we'll be glad to suggest those 
best suited to your specific needs. 


REPRESENTATIVES IN PRINCIPAL CITIES 


BB2=Double Rows of Ball Bearings 
EP - Effective Packing Element 
P/V-Pressure or Vacuum 

LT = Low Torque under all conditions 


BALL BEARING 
SWIVEL JOINTS 
FOR ALL PURPOSES 


CHIKSAN COMPANY 


BREA, CALIFORNIA 


Win the McKiernan-Terry Blacker Hammer 
one smith alone can handle any hand-forging 
operation without need of helpers around the 
anvil. 

He can complete in one heat jobs that ordinarily 
require several. Thus he can greatly increase 
anvil capacity and output. 

The Blacker is the only direct-geared, electric- 
motor-driven power hammer—no belts, pulleys 
or clutches. 

Coordinated with a regular blacksmith’s anvil, it 
places its speed and power under the smith's 
absolute control. 

It can deliver light taps, heavy blows or alternate 
light and heavy. Single blows or up to 140 blows 
per minute. 

Every blow flat and even, with the quick rebound 
of a hand sledge. Delivered on any part of the 
anvil. This permits a quick succession of opera- 
tions without re-heats. 

Requires no special gadgets—just the smith's 
familiar anvil tools. 


READ HOW TO SAVE TIME AND MONEY 


Get new Bulletin No. 56 — "The Mechanical Blacksmith's Helper.” 
Gives concise tabulation of advantages and savings. Pictures, 
diagrams, specifications. Free —just mail the coupon. 


| JMeKiennan Гелла 
BLACKER HAMMER 


-----Sign and Send ош-———-— 


McKiernan-Terry Corporation 
Manufacturing Engineers 
16 Park Row, New York 7, М.Ү. 


Please send me Blacker Hammer Bulletin No. 56. 
Nome... ASDA Sa pee eave eS pans sever ава e; 


Ааагей..... ее TASA Rh 


Since HAIRINSUL’S natural insulating 
efficiency is so long lived that it outlasts the 
cars it insulates, we will buy back all used 
HAIRINSUL at the prevailing price of hair. 
The all-hair body of HAIRINSUL never wears 
out in normal use, never shakes down, never 
pulverizes, rots or decays... gives permanent 
protection to perishables as long as it’s in your | 
cars ... gives you a bonus in the form of high | 

salvage value when you 
retire cars from 
service. Write to- 4 
day for samples 
and complete 
engineering 


data. 


Hair Is Nature’s Own Insulation 
It’s nature's protective 
covering for animal life 

. . it’s a barrier against 
extreme outside temper- 
ature changes. HAIRIN- 
SUL is made of animal 
hair... опе of the best 
reasons why AIR- 
INSUL is accepted as the 
finest ofinsulating mate- 
rials for refrigerator cars. 


AMERICAN HAIR & FELT 


COMPANY 
DEPT. D12, MERCHANDISE MART, CHICAGO 54 
он CARS 


RAILWAY MECHANICAL ENGINES 


Quickly cuts 
steel up to 16 gauge 


SKILSHEAR 


ONLY 5% LBS. 


4 Cuts steel 
up to 14 gauge 
without distortion 


‘SKILNIBBLER 


ONLY 5 LBS. 


OTH OF THESE TOOLS ++. are compact, 
ght weight (up to 3 Ibs. lighter than other tools of similar 
apacity) . . . amply powered for fast cutting of hot rolled 
leel up to recommended capacity, softer materials in pro- 
ortion . . . cool running, comfortable to the hand . . . elimi- 
ation of customary handle gives operator complete control 
f tool in all positions. Ask your distributor today for a 
lemonstration. 


SKILSAW, INC. 
033-43 Elston Ave., Chicago 30, Ill.» Factory Branches in All Principal Cities 


KIL ELECTRIC 


LJOOLS < 


m BADE BY SKILSAW, INC. x 4 


» US a. v 


бан Сагира . 4 


December, 1945 


MINES 
Connectors 


| 


Cable 


Portable 


For Power Transmission 
e 
Single or Multi-Conductor 


Cu 


Heavy Duty 


Water Sealed 


=} 


Molded Rubber or Synthetic 


= 


Сап Be Molded at Factory to Specifica- 
tions on Your Cords or Cables 


=ч 


Stand Rough Handling and Difficult 
Conditions 


= 


Capacities from 5 to 500 Amperes 


=] 


Voltages Up to 5000 


=e 


Carried in Stock in Standard Designs and 
Sizes and Can Be Made Up Special to Meet 
Your Specific Requirements. 


= 


Write for Bulletin 
MC-106, showing many 
successful applications 
of Mines Connectors 
throughout industry. 


MINES EQUIPMENT COMPANY 
4275 Clayton Ave. • St. 
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Finishes Cylinders FASTER — 


than by any other any other method! 


FULMER nonne macuine 


OF cylinder finishing operations the 

Fulmer Honing Machine can re- 

move material faster than by any ether 

known method for a given degree of 

accuracy and surface finish! Its use 

assures low maintenance costs in finish- 

| ing cylinders, and longer operating life 
| between major overhauls. 

| The Fulmer Honing Machine is capable 

of honing cylinders of all diameters en- 

countered in railroad operation—Diesel 

| liners, gas engine, air pump, air brake, 


stoker, reverse gear, piston valve and 
many other types of cylinders, It can 
be supplied in various sizes, with work- 
ing strokes from 25” to 72”, and with 
cylinder honing capacities up to 20” in 
bore. 


The Fulmer Honing Machine is designed 
for heavy loads, continuous operation, 
and to deliver maximum torque into the 
spindle for fast stock removal. It is 
your best answer for accurate, rapid fin- 
ishing of all internal cylinders, 


Write Today for Detailed Information С. ALLEN FULMER COMPANY 
1237 First National Bank Bldg., Cincinnati 2, Ohio 


DEALERS: 


уд” m 
Bi аи А 


Special MOLINE Equipment 


for Diesel Engines 


Tuc ABOVE PHOTO, taken in the Beloit, Wisconsin bore the two crank and two cam lines in a lor 
plant of Fairbanks-Morse and Company shows diesel engine block in one operation. The c 
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equipment furnished by Moline Tool Co. for the 
manufacture of Fairbanks-Morse opposed piston 
type Diesel engines which were used for power in 
submarines and Navy-surface craft. These special 
Horizontal, Hydraulic Feed Boring Machines, the 
MR110 and the MR111, are here used together to 


installation weighs approximately 124,000 p 
and covers a floor area of 38 x 22 feet. This 
completely automatic equipment may have 
peacetime uses in your plant. Send for catalo 
and complete details on this special equipn 


MOLINE TOOL CO. Moline, Illinois 


RAILWAY MECHANICAL ENGINE ъ 


^ = 
á 


The extra power 
of the Wilson E.P. and E.C.T. 
Series Air Motors permits fast 
removal of all types of deposits 
from straight or curved tubes of 


locomotive boilers. Valuable 
down time is saved by the non- 
stalling characteristic of these 
motors while the exclusive 
Wilson automatic valving of 
operating air cuts air consump- 
tion to a minimum. 


Thomas C. Wilson, Inc. main- 
tains a large research engineer- 
ing staff to help you solve diffi- 
cult or unusual tube cleaning 
problems. Write today and ask 
for the Wilson Tube Cleaner's 
Check List and the 40-page bul- 
letin describing the complete 
Wilson line. 


edern tube- 
paners for the 
wblems of to- 
E. 


HOMAS C. WILSON Inc. 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 


cember, 1945 


Au RACINE Metal Cutting Machines employ "Pivoted 
Arm Construction and О Front Design" combined with 
"Straight Line Pull on the Connecting Rod." Nearly forty 
years of research and manufacturing experience prove these 
principles correct. 

The sketches below illustrate RACINE's "Straight Line Pull" 
as ор to angular pull. The connecting rod is parallel 
with the blade. Feeding pressure is directly against proper and 
adequate bearings provided to carry these loads. The blade 
is aligned with the exact center of the connecting rod. These 
features eliminate side and angular stresses, insuring a free 


= EE 
ilis. 


Horizontal Cutting 
Construction 


running. blade and the maximum іп cutting speed and accuracy. 
The following are added Racine advantages — Progressive 
Feed throughout the cutting stroke. The open front facilitates 
loading. Removable front vise jaws. Replaceable table plates 
and wear plates on vise jaws. Tee slots in table plates to per- 
mit clamping of odd shaped work. Single lever hydraulic 
operation and control. All these 
contribute to the work capacity of = 
this equipment. SER 
The long experience and engineer- I АА 
ing skill that developed the effici- @ i » \3 
ency of RACINE Machines can be 2 
applied to your metal cutting op- RACINE Pivot Arm 
erations. Write for interesting سیوا ویار‎ 
Catalog No. t2. Include a brief 
outline of the work you have to do. 
RACINE "Variable 
Volume" PUMPS 
A Modern Source of 
Hydraulic Force 

Smooth, oil-cushioned pow- COMPARISON 

or for your ой hydraulic PROVES <.. 

to 1000 Ibs. Capacities 1 Ж RACINE'S Modern Design, 

to 30 G.P.M. from just wih Simpie, single т 

оте ra rer ling, lower cost per cut. 

complete line of Pumps ж RACINE'S line is complete. 

and Valves. Capacities 6°56" to 207x 207. 


General pur; and high 
production Гр» machines. 


RACINE TOOL AND MACHINE COMPANY 


3 1740 State St., Racine, Wisconsin, U. S. A. 
c 
© 


) 
Q 8 
E R A C i íi E 
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e All Standard Type Spring Plates e 
o produced for your requirements @ 


Defect Card Holders 
made of heavy gauge, Weatherproof. Large 
pressed steel con- opening for conven- 
struction. | ient access. 


The Above Equipment Fully Meets A.A.R. Requirements 


T-Z RAILWAY EQUIPMENT CO., Inc. 


8 SO. MICHIGAN AVE., CHICAGO 33, ILL. 
National Railway Sales Representative Motor Wheel Corp., Lansing 3, Mich. 


U N i v E R © А L B O R | N [6] Railway construction and maintenance shops will find the UN 


VERSAL BORING MACHINE a welcome addition, because d 


M A [e H | N É F E A T U R E S its versatility in precision machining operations. 


This improved UNIVERSAL BORING MACHINE is available 


j N S U R E P R О р U с T Н v E in 4” and 5” spindle sizes. Both are readily adaptable-to d 


many boring, milling, turning, facing, recessing, and threadin 


operations. 


CAPACITY AN D ACCU RACY And UNIVERSAL can also show you how to handle many mort 


precision jobs on a UNIVERSAL HORIZONTAL BORING MA 
CHINE with the Tri-Way bed. 
Write today for complete information. 


[1] Three Bed Ways — span 44Inches. 


[2 pre , 
ribbed. 4 Milling Diesel Engine Frame for Switching Locomotive. 


e Motor mounted directly on base. 


© Soddie lead screw nul mounted 
between guiding ways. 


[5] Centrolized right hand control. 


© Heavy duty type — heaviest 4° 
spindle machine built. 


[7] One sho! lubrication for head; 


also for saddle and table 
assembly. 


NIVERSAL 


BORING MACHINE COMPANY 
HUDSON, MASS., U. S. A. 


1576 ENGINE HOURS 


. . . оп one recharge set 


. . . and perfect filtration. That's the performance 
record of a NUGENT Duplex Fuel Oil Filter installed 
on the Diesel switching locomotive shown at left. 


“No. 901"—a 900 h.p., 2 cycle Diesel switcher moving variable 
loads around curves and up and down ramps—recently operated 
1576 engine hours without replacing the absorbent filter re- 
charge in its Nugent Duplex Fuel Oil Filters. During this time 
283,680 gallons of fuel oil were filtered and the engine con- 
sumed 8,012 gallons. The balance of the oil was by-passed back 
to the storage tank. 


That's the kind of filtering that means maximum Diesel еп. scent The above view shows the Nugent Duplex 

gine efficiency and the ultimate in oil conservation. Л рег О аа m 2 ^e lei The бош 

Get full details on the complete line of Nugent Fuel and Lube trace 0007 type filler recharge used wm these 

Oil Filters . . . write for Bulletin No. 7A. MARK prd Pape, aisuring the ger of constant 
horough filtering. 


н Ds acs un, NUGENT FILTERS 
Points of Superiority 
in Baker Valve Gears 


The new Baker Valve Gear has 
five points where McGILL MULTI- 
ROL Bearings may be applied. 


Thus great savings in maintenance 


plus large increases in mileage are 
effected. Baker Valve Gears and 
McGILL MULTIROL Bearings 
make a record-breaking team. 
500,000 miles and more without 


attention is not unusual. 


Special Bearings can be made to suit any unusual 
condition and to answer any specific problem. 
Write the McGILL Manufacturing Company, 


Inc., Valparaiso, Indiana for information. 


T H E P | L L | O D C O M PA N Y 30 Church St., New York, N.Y.— 310 S. Michigan Ave., Chicago, Ill. 


Factory —Swanton, Ohio 
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UNIVERSAL LUBRICATING SYSTEM 


PROVED BY YEARS 
of 
Trouble-Free 


Service 


REGUS. pA f 
8102 
.. ON AIR PUMPS AUTOMATIC 
| STOKER ENGINES P iaaii: ati 
. FEED WATER : 


PUMPS 


The Edna Automatic | ® 
Auxiliary Lubricator Ё 
provides positive lubri- 1559 ex 
cation for a locomotive fee... © 
whether running or € oes 
standing. Extremely 
simple in Construction. the Edna Lubricator has only 
two wearing parts — proved by years of service to be 
trouble-free. Extremely low in initial cost, this de- 
vice requires minimum attention and maintenance, 
consumes oil without waste. Used by leading rail- 
ee Write for Bulletin A-100B giving complete 

etails. 


FORCE FEED LUBRICATORS 
"POSITIVE" OIL FEED DIVIDERS 
AUTOMATIC AUXILIARY LUBRICATORS 
HYDROSTATIC LUBRICATORS © OIL CUPS 
LIFTING and NON-LIFTING INJECTORS ® BOILER CHECKS 
VALVES © COCKS: CYLINDER — GAUGE — TANK 
REFLEX WATER GAUGES ® WATER COLUMNS 
"EDNALOY" CASTINGS 


THE EDNA BRASS MFG. CO. 


Sales Agent of National Lead Company 


525 READING ROAD CINCINNATI 2, OHIO 
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BUY YOUR 
VICTORY 
BONDS 
THIS 
MONTH 


RAILWAY MECHANICAL ENGINE 


"=" JOHNSION 


FURNACES 
for SPRING SHOPS 


SPRING ! 
HARDENING 


Rotating hearth. 
Time for heating 
plates can be ad- 
justed to suit and 
will remain con- 
stant. 


Write for 
Bulletin R-246 


HEMINGRAY 
INSULATORS 


Favorably Known Since 1870 


SPRING 
DRAW 


Recirculating con- 
veyor type. 
Handles — various 
lengths of plates. 
Also FORGING, 
CAR TYPE and 
FLUE WELDING 
furnaces. 


RIVET FORGES 


Equipped with NON-CLOG- 
GING Vacuum Oil Burners—no 
oil valve to clog. Produce prop- 
erly heated rivets—save oil, air, 
time and maintenance cost. 


Write for Bulletin R-801 


THE ACCEPTED STANDARD! 


Experience has shown that Hemingray Insulators 
never fail to render dependable, long-life service. 

That’s why leading telephone and telegraph 
companies have adopted Hemingray as standard 
equipment. 

Many of these famous insulators are still in 
service after 20, 30—and even 50 years. 

Hemingrays are sold by principal jobbers and 
are manufactured by Owens-Illinois, Hemingray 


Division, Muncie, Indiana. BLOWERS BURNERS 

T Low Pressure—Direct Con- Oil and Gas — "REVERSE 
nected — Simple, Efficient, BLAST" — Mixes ALL the 
Dependable. Fuel with ALL the Air. 


Write for Bulletin R-550 


ENGINEERS б MANUFACTURERS 
jof Furnaaes, Burners, Blowers, Con- 

i trollers, Blacksmith Forges, Rivet 
Forges, Tire Heaters, Torches, Fire 
(Lighters, etc. 


MANUFACTURIN 
OHNSION © cones 


OWENS-ILLINOIS 


HEMINGRAY INSULATORS 
Telephone-Telegraph 


EXPORT AGENTS: INTERNATIONAL STANDARD 
ELECTRIC CORPORATION, NEW YORK CITY 


2825 EAST HENNEPIN AVENUE * MINNEAPOLIS 13, MINNESOT| 


Yecember, 1945 ` 1 
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Coming off the new production lines 
in Chicago, the SHELDON-built 
SHELDON-Vernon Precision Machine 
Tools* are now available at the same 
moderate prices that made them first 
in the moderate priced field. Built in 
the new modern SHELDON plant 
which is equipped with every ad- 
vanced machine tool building facil- 


= SHELDON 


This aliit p 


ity. they are better than ever—even 
more accurate, more rugged and 
better finished. 


Lighter and smaller and less costly 
than machine tools of equal accur- 
acy, they provide a faster, more 
convenient and economical means of 
doing all but the heaviest operations. 


Write for Bulletin on: 


*SHELDON-Vernon Horizental Milling Machine 
*SHELDON-Vernon Vertical Milling Machine and Jig Borer 
*SHELDON-Vernon 12” Shaper 


Builders of Good Lathes Since 1919 


SHELDON MACHINE CO., INC. 
4216 N. Knox Ave., Chicago 41, U.S.A. 


^71 When Manpower is Not Available 


Hoist power 


WILL DO THE JOB FOR YOU | 


COFFING 


SAFETY-PULL Ratchet Lever | 
Hoists | | ^in ; 
MODEL Ү-С Spur Geared Hoists | · OILERS AND PACKE К 5 LAR TERN 


QUIK-LIFT Electric Hoists Everywhere, this new Justrite Oilers’ and Packers’ 
Head-Lantern is winning an “A” grade for con- 


Each is a quality product de- 
signed to give long service and 
speed up production, construc- 
tion, materials handling and 
maintenance problems. For de- 
scriptive literature contact your 
supply house or write for Bulle- 
tin H4. 


Coffing Hoist Co. 


Manufacturer of Quality Products 
DANVILLE, ILLINOIS 


venience and efficiency. Its powerful beam can be 
focussed exactly where you want it because of a 
specially designed bulb housing that fastens in 
four different places—on the head, shoulder, wrist 
or knee. The battery case fastens with shoulder 
and waist straps. Carries easily, comfortably. 
Both hands are left free for rapid maintenance 
service. Lantern uses standard 6-volt railroad 
battery and bulb. Railroad men everywhere call 
it “Justrite”! 


Ask Your Supplier Or Write For Details 


JUSTRITE MANUFACTURING COMPANY 
2063 N. Southport Ave., Dept. D-8, Chicago 14, Illinois 


—————————————ÀÀÓ 


RAILWAY MECHANICAL ENGINEER 


—а 


For engine cab cushions and 
caboose cushions we offer genu- 
ine leather specially tanned 
and finished to give unusual 
strength, durability and resist- 
ance to abrasion. One rail- 
road user reports 5 times 
longer life than substitute 
material. Write for samples. 


ал" d Bro 
Lane 


408 Freylinghuysen Avenue 
Newark 5, N. J. 


JET N 
COMBUSTION, Inc. > 


SIDE FRAMES 
BOLSTERS— 


OUR FURNACES IDEAL FOR 
ANNEALING 
NORMALIZING 
STRESS RELIEVING 


JET COMBUSTION, INC. 


404 LLOYD BLDC. HAMMOND, INDIANA 


xcember, 1945 


Latch by hand 


Lock with pliers 5. Low profile—no protruding 


The New 
| TINNERMAN 


ы SPEED CLAMP on water valve of automatic 
home washer. 


SPEED CLAMP ADVANTAGES 
1. One piece—no bolts, gears, thumbscrews. 

2. Exclusive, self-locking, ratchet design. 

3. Faster and easier to install or remove. 

4. Uniform pressure provides leak-proof grip. 
mechanism. 

6. May be used over and over again. 
Write for literature 
TINNERMAN PRODUCTS, INC. 
2029 Fulton Road, Cleveland 13, Ohio 


Im 


Remove with —=, -FAME 
screwdriver 


"T (111110148 
а“ 


QUICK AND ACCURATE TESTING OF COMPRES- 
SION AND FIRING PRESSURES ON DIESEL 
SWITCHERS AND ROAD LOCOMOTIVES 


Write for descriptive bulletin 


KIENE DIESEL ACCESSORIES, INC. 


380 LEXINGTON AVE., NEW YORK 17, М. Y. 
Factory and General Offices: 
5334 AINSLIE STREET, CHICAGO 30, ILL. 
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KING PACKING PART 


of Standard Design 


@ This fastener 


has established the 
open-end cross- 
woven fabric 
V-belt as a drive with many advantages over both flat belts 
and endless V-belts for many railway services. The exclusive 
separable hinge joint of Alligator V-belt Fasteners saves time 
and makes it possible to quickly and easily install or remove 
the V-belts, 

The fasteners are available in B, C, D and 1” sizes; also a 
2" fastener for use on both lug and solid type V-belts. 

Many roads are now using Alligator V-belt Fasteners. If you 
are not familiar with this latest development in V-belt fasten- 
ing you should write for Bulletin V-205. 


Order from your supply bouse 


FLEXIBLE STEEL LACING CO. 
4694 Lexington St., Chicago 44, Illinois 


SPRINGS—SLIDING PLATES 
RETAINERS— SHELLS 


The U.S. Metallic Packing Company 
PHILADELPHIA 23, PA. 


Representative In Canada: Joseph Robb & Co., Ltd., Montreal 


Also sole manufacturers of Alligator Steel Belt Lacing 
for flat transmission belts and Flexco HD Belt Fasteners 
and Rip Plates for fastening and repairing conveyor belts. 


IN LOCOMOTIVE CONSTRUCTION and MAINTENANCE 


BESTOLIFE 


. INCREASES EQUIPMENT EFFICIENCY 
e SAVES REPAIR TIME HOURS 
• REDUCES NUMBER OF REPLACEMENT PARTS 


PORTABLE BORING BARS 


for 
Railroad Shops 


"BESTOLIFE Lead Seal Joint Sealing and 
Anti-Seize Compound keeps locomotive joints 
sealed, and studs and staybolts tight while in 
service, yet allows thém to be easily disas- 
sembled when desired. Used with boiler con- 
nections, fireboxes, smokeboxes, super-heater 
units, steam and exhaust piping, valves, 
pumps, injectors, washout plugs, etc., 'BEST- 
OLIFE increases efficiency, saves repair time 
hours and reduces replacement costs. It pro- 
vides leak-proof joints on steam, air, water 
and oil lines. Applied 
easily with a brush and 
does not deteriorate. 


Manufactured 
Exclusively by 


p 8 
(od 


+ Н. B. Underwood Corp. 
I. H. GRANCELL | 1025 Hamilton Street 


1601 EAST NADEAU STREET i 
LOS ANGELES 1, CALIFORNIA ^! Philadelphia 23 Pennsylva 


Protection 


all down the line 


JUSTRITE 


Your worn out BRAKE BEAMS can be REBUILT 
in our modern brake beam shop with new parts 
thereby making them equal to new beams at con- 
siderable SAVINGS to you. We will be glad to 
send detailed information on request. 


Justrite Safety Products 
are standard equipment 
with many Railroads. 
Justrite Trainman’s 
Lanterns and Justrite 
Inspector’s Lanterns 
speed traffic in the 
yards and all along the 
right-of-way. Justrite BE! 
Handy-Safety Flash- lS 
lights are tops with RR 
Men everywhere. All 
are rugged, dependable 
and safe. 

NOW! THE NEW JUSTRITE RR HEAD-LANTERN 
DESIGNED FOR OILERS AND PACKERS 
The specially designed bulb Shoulder and belt straps 
housing can be attached hold battery case in easy, 
around the head, wrist, knee comfortable 1 position b tor 
or shoulder to throw the  CÓ?fry!ng, leaving es 
6 TA hands free to speed-up 
light from any position. maintenance service. The 
Uses 6-volt RR lantern bat- new RR work light that’s 
tery and standard bulb. . . . Justrite. 
Ask your Supplier about Justrite Safety Products 


JUSTRITE MANUFACTURING COMPANY 


2063 N. Southport Ave., Dept. D-8, Chicago 14, Ш. 


New brake beams are now also available for im- 
mediate delivery. 


CARS 


Box, autemobile, gondola, flat, tank, ballast and 
air dump and various other types of cars available. 


CAR PARTS 


Large stock of gauged and tested car parts >} all 
kinds on hand for immediate shipment. 


CHICAGO FREIGHT CAR & PARTS CO. 
228 М. LaSalle St. Chicago 1, Ill. 
Shops and Yards: Chicago, !ll.—Pueble, Colo. 


ı KEK TREATED BOILER 
REQUIRES LESS FUEL 


е‏ کے El‏ کک ی ا 
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9 
Simplex No. 202 
Ds ose Jack was de- 


REC. y, s pat. 06 


3 "aned for modern re- 

ane ЕЕЕ 
CLEANER (| тему cars: t pne 
INE rester speed, and 
CONDITIONER m safety in ihe lifting op- 


7 i 
eration for repairs: 
replacements id. con- 
struction. Also a man- 
hour saver when used in 


HEnITE 


REG. U. S. PAT. OFF. 


2 INDUSTRIAL airs, in place of cranes, ut 
S V d unload- үз”. Minimum 
; { ik $ fr кө Ө тасМїпегу, һен 20А Ка 27. 
| z ) Ś ; etc. CU 
шшш ИФ Simplex f 
AND GASKETS Jac ks 


KENITE LABORATORY, INC. 
63 MURRAY ST., NEW YORK 7, N.Y. 


Templeton, Kenly & Co.. Chicago (44), 111. 
Better, Safer Jacks Since 1899 
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Serving RAILROADS 
and 


Car and Locomotive Builders 


OVER 30 YEARS 


" NEW PROCESS " 
PUNCHES 
DIES 

RIVET SETS 


Made from tough high 
grade, wear resistant 


ALLOY Tool Steel t5 


assure longer service life. 


GEO. F. MARCHANT CO. 


1430 S. ROCKWELL ST., CHICAGO, 8 ILL. 


“New Process- 


KEY BOLTS 


FOR “FITTING-UP” PURPOSES 
No Instructions Needed 


DRIVE KEY FROM EITHER SIDE 


DOUBLE ANGLE IN HEY SLOT. 


Made from Steel of Soectal Analysis 
— Hold Tighter = 
— Last Longer = 


—— Cost less = 
MSKAIG-HATCH INC. 


MANUFACTURER 
BUFFALO 7; N. Y. —U. S. A. 


| GET TOGETHER DEPARTMENT 


FOR SALE 


SPECIAL OFFERING 
77 
50-Топ All Steel Side Discharge Hopper Cars. 
1831 cu. ft. Capacity. 
Cast Steel Side Frames. 
Prompt Delivery 
IRON & STEEL PRODUCTS, INC. 
40 years' experience 
13470 S. Brainard Ave., Chicago 33, Ill. 
"ANYTHING containing IRON or STEEL" 
ISP'S popular Scripto pencil 
sent to all responders 


gig sóc sis 7-Ton v HP, Diesel Electric Loco- 


2-U: 
ve, Built’ 1928. 


A $2200. 
an ated as 1 or 2 units. 
2—44-Топ W. use Electric . D.C. Excellent condition. 
Just overha | 


IRON & STEEL, PRODUCTS, INC. 


40 
13470 8. Brainard A (ees Chicago 33, Ш. 
"ANYTHING containing IRON or STEEL" 


OPPORTUNITY 


CASH IN ON YOUR IDEAS 
For New Diesel Service Tools or Specialties! 


Reliable Midwestern manufacturer wants marketable 
new products to supplement present line of Diesel 
specialties. Complete protection on your patents or 


patentable products, 
guaranteed. 

Write today, briefly outlining your idea and its prob- 
able market. Send no drawings, blue-prints or models 
until requested. Address Box 528, Railway Mechanical 
Engineer, 30 Church St., New York 7, N. Y. 


plus active sales promotion 


Have You Changed Your 
Address? 


Notice of change of address of subscribers 
should reach the office of Railway Mechanical 
Engineer, 30 Church St, New York, ten days 
in advance to insure delivery of the following 
issue to new address. In sending notification 
of change always include the old address as 
well as the new. 


Position 


Company 


RAILWAY MECHANICAL ENGINE 


ARMSTRONG 


RAILWAY Special 


SMITHING 
DropForged FORGE 
ө 


Wrenches MAHR 


With 


Controlled "Flame Conditioning" Added 


The auxiliary air jet on MAHR Railway Smithing 
Forges provides two important advantages. 1st— 


For industrial use 
and wherever quality 
counts, ARMSTRONG 
WRENCHES are preferred, 
for their extra strength, 
mproved designs, finer steels, 
correct heat treatment, accu- 
rate openings and better bal- 
ance. 

Over 100 types, each in all 
sizes, Drop Forged Carbon 
and Chrome-Vanadium Steel 
Open End and Box Socket 
Wrenches . . . Chrome Vana- 
dium Detachable Head Socket 
and Hollow Screw Wrenches 

Great Construction Ratch- 
ets . . . Special Wrenches of 
all types on short notice — 
standardize on "ARMSTRONG 
WRENCHES” they are the finest 
obtainable. Write for Catalog C-39, 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People” 
324 N. Francisco Avenue Chicago 12, U. S. A. 
Eastern Warehouse G Sales: 199 Lafayette St., New York 


SPECIAL MACHINERY BUILT ON CONTRACT Greater SAFETY 
EEE For a Lower Cost 
ратевитов: e» — MET Ws. сагы enanas with ror она. 
n 2 2% especi since ев о trams ave 
MACHINERY | Мз steer j эы 


ATLANTA, GA.....Chandler Machinery Co. 

BALTIMORE, MD.....L. A. Benson Cr. Inc. 
BIRMINGHAM, ALA.....Quinn 6 Quinn 

BOSTON, MASS. . . . General Machinery Corp 

BUFFALO, М. Ү..... J 8 Оноо Machinery & Tool Co. 
CHATTANOOGA, TENN.....Nolond Co. 

CHICAGO, ILL... .'Bryent “Machinery & enn Co. 
CINCINNATI, O.....Brokow Machinery Co 

CLEVELAND, O.. 

DALLAS, TEX. 


GRAND "RAPIDS, MICH.. 
HOUSTON, С. 

Los ANGELES, CALIF.. 

MILWAUKEE, WIS. ^ 

MINNEAPOLIS, MINN..... 

NASHVILLE, TENN.. 

NEW HAVEN, CONN.. 

My He A ы 

PHILADELPHIA, PA. fg. Co. 
PORTLAND, OREGON . George E. Zweifel. & Co. 
RICHMOND, VIRGINIA, Ес ourtney Co. 

ROCHESTER, N. W. W. Wentz 

SALT LAKE en. " UTAH... J. M. Grisley 

SAN FRANCISCO, САБИ .Harron, Rickard 6 McCone Co. 
SEATTLE, WASH. .. .Dowson Machinery Co. 

SHREVEPORT, LÀ... Frederic & Baker + 

ST. LOUIS, MO. . . Stephens Machi Co. 
SYRACUSE, М. Ү С. Н. Briggs Machine Тоо! Co., Inc. 


For your requirements, consult the distributor nearest you 


It raises the zone of complete combustion to the 
heating chamber at top of forge. 2nd—Even more 
important, it creates “controlled flame condition- 
ing"—enabling the operator to adjust the flame at 
will from a soft, smoky, protective flame to a 
bright, sharp, welding-heat flame. 
MAHR Double Top Forges have both forging fire 
and welding fire in one unit. Oil or gas fired, they 
are fast starting, provide accurate adjustments, 
complete combustion and are very flexible in 
operation. 

ASK FOR BULLETIN 210 on MAHR Forging Furnaces 


and Smithing Forges, or bulletins on stress relief furnaces, 
locomotive fre lighters, tire heaters, rivet heaters. 


Sales Offices in Principal Cities 


R, MANUFACTURING CO. 


Division of Diamond Iron Works, Inc. 
mc 1710 North Second St. 
Minneapolis 11, Minn. 


ca application on a car, locomotive or any 
other moving vehicle can be made in absolute 
safety with the COOKE Pin and Cotter. 


A кар» of taps with a hammer drives the 
COOK 


Cotter into place. It is securely locked in 
one operation—and it will 
stay there until removed. 
It is easily and quickly 
applied. You save time, 
money and pro- 
mote maximum 
safety. 
Note: This wedge 
opens, spreads and 
locks the cotter, 
elimi- 
nating vibra- 
tion and wear. 


PIN and 
COTTER 


"SELF OPENING—SELF LOCKING" 


STRAIGHTENING MACHINES • ANGLE BENDERS 
)NIJU3HS ANY INIHINAd 


BENDING AND 


» 


MLA 
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American Railway Products Co. 
162 Post Road, Darien, Conn. 
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RAILWAY MECHANICAL ЕЧ 


| Ld Be 


FRONT RANK IN 
RAILROAD 
APPLICATIONS 


WE emphasize the universal employment of Anderson Plugs and Receptacles 
because of its significance. Since the days when electricity was first put to use 
in railroad shops, for lighting and for subsequent applications, our products have 
kept step with the industry. 


Anderson equipment is manufactured to the most rigid specifications for use in con- 
nection with Air Conditioning, Battery Charging, Marker Lights, Yard Receptacles, 
Platform Receptacles, Portable Tools, Telephones, Switchboards, Welding Couplers, 
Watertight Plugs and Receptacles, Turntables, Industrial Trucks. 


«x ANDERSON = 


289-305 A Street, Boston 10, Mass. 


NEW YORK CHICAGO PHILADELPHIA LONDON 
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9” MULTI-CUT LATHE 


PRODUCTION is always a race against time. Machines and tools that save time, cut costs. And reduced costs 
assure better profits. All LeBlond Lathes are designed and built to provide you with this time-saving, cost-cutting 
clement so papel to profitable production. 

An excellent example of built-in production economy is the LeBlond Multi-Cut Lathe. It provides practically un- 
limited tooling possibilities, but at low tooling cost. The set-up is simple. And from then on the operator simply 
loads and ala: the machine and engages the feed levers. One operator can handle two or more of the Multi-Cut 
Lathes at once, depending on the length of cutting time. The LeBlond Multi-Cut Lathe, with its many tools cut- 
ting simultaneously, cuts the number of operations—cuts spoilage— cuts man hours . . . provides you with the 
functionally correct means to produce at a better profit. Available in 6” and 9” sizes. 


* 
SINCE 1887 


the world has been turning to 
LeBlond for turning equipment. 


TO HELP YOU RECONVERT 


Onr field engineers are at your service to help you in your develop- 
ment work, particularly along the lines of the difficult, the “out-of- 
the-ordinary” turning problems. We offer you the accumulated 
knowledge of every manufacturing trend in good times and bad— 
war and peace—gained over a period of nearly 60 years from 
thousands of installations all over the world. Contact our п st 
dealer or write Dept. FE 46. 


Bm "ушеш WES 
MACHINE TOOL CO., CINCINNATI 8, OHIO, U. S. A. 


NEW YORK 6, Singer Bldg., 149 Broadway, WOrth 2-0722 
CHICAGO 6, 20 North Wacker Drive, STA 5551 


WRITE FOR CATALOG! 
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